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 - IT’S NOT THE INITIAL COST 


Ww 


Competitive bidding on water works projects 
has brought the price of comparable pipes of 
different specified materials to a nearly common 
level. Today, the important consideration for the 
buyer is not so much the first cost as the main- 
tenance charges which continue throughout the 
life of the pipeline. 


In any such comparison, the superiority of 
LOCK JOINT CONCRETE PRESSURE PIPE 
is demonstrated by the experience of hundreds 
of municipalities. One of the country's largest 
industrial cities, for example, reports that during 
1954 NOT ONE CENT was spent for maintenance 
or repair of the more than 14,000,000 inch feet 
of Lock Joint Concrete Pressure Pipe in its water 
works system. 


Your city, too, can virtually eliminate maintenance 
expense, and save many times the initial installa- 
tion cost with Lock Joint Concrete Pressure Pipe. 
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LOCK JOINT PIPE CO. 


East Orange, New Jersey 
Sales Offices: Chicago, Ill. « Columbia, S. C. « Denver, Col. + Detroit, Mich. 
Hartford, Conn. + Kansas City, Mo 
Pressure + Water + Sewer + REINFORCED CONCRETE PIPE + Culvert + Subaqueous 





Save 


up to 


0% 


of floor space 
with 


JOHNSTON 


Vertical Turbine 


and reduce maintenance 
and operating costs! 


Here is why rugged, economical Johnston Vertical Turbine Pumps are used for municipal 
water supply by the City of South Gate, California and are preferred by experienced muni- 
cipal engineers everywhere. Vertical design saves up to 60% of floor space. They fit in 
tight places where space is at a premium. No need for costly priming devices — Johnston 
Pumps can be installed to start and stop easily and require no priming. Low maintenance 
and operating costs — measured dollar for dollar per year of service, make Johnston Pumps 
the most economical you can buy. The Johnston dealer in your area will gladly confer 
with you on your pumping problems. Write for details 


JOHNSTON 
VERTICAL PUMP! 


Kindly send colorful, 
illustrated bulletin 


N 
JOHNSTON “™ 
PUMP COMPANY = Address 


Founded in 1909 Cie 
Bin “K”, Pasadena 15, California y 


[] Have representative call 


Water & Sewace Works, November, 1956 





Reaction kettle for making ion exchange resins at The Permutit Co., Birmingham, N. J. 


Why we make our own 
ion exchange resins: 


First—in order to offer our customers the best resins. itself . . . from one source . . . under one responsibility. 
That's how “weak links” can be avoided. That’s why 


But the main reason we make our own resins is that 
Permutit equipment gives long years of trouble-free 


we can “tailor” their molecular design, chemical and 
physi il characteristics to best meet process and 
equipment requirements, It gives us greater control 
of capacity efficiency, stability and mesh size. 


service, 


For further information, write The Permutit Company, 


Dept. W-11, 330 West 42nd St., New York 36, N. Y. 


It also supplements our production of other types of 
zeolites with the result that Permutit (and only 


Permutit) makes all widely used types of ion exchang ® 
ers from rugged natural greensands tor simple ° RA UTIT 
low-cost water softening to specialized resins for puri q 


fying chemicals, WATER CONDITIONING 


And it enables us to offer an integrated Water Condi Eavioment Resins « Experience 
tioning Service including water analysis, engineering, quip Suns P 
equipment, controls and the ion exchange material 


Water & Sewace Works, Novemper, 1955 
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Meter Maintenance Increases Revenue 463 


by M. O. Hazlett 


Rubber-Lining a Large Reservoir 
A digest by John Finch 


Coagulation (25th of a Series) 
by G. E. Symons 


Centrifugal Pumps—Part 8 
by Roy Carter and Igor |. Karassik 


Compressed Air in Water Works 
by Edmond C. Powers 


Eugene Sewage Treatment Plant 
by Fred Merryfield and Ralph E. Roderick 


A Rational Approach to the Design of Activated Sludge Plants 
by T. R. Haseltine 


Waste Heat and Sewage Gas Utilized at York, Pa. 
by L. T. Tyburski 


Sludge Elutriation (1st of a Series) 
by Theodore Jaffe 


Let's Go Back to School (Dear Bill Letter) 
Meetings Scheduled 


New Equipment 


Manufacturers’ News 100A 


Literature and Catalogs 105A 


Water AND Sewace Works is published monthly with an extra issue in June. Subscriptions including the Reference and Data issue in 
the U. S. and Canada, 1 year $3.00; 2 years $4.50; 3 years $6.00. Other countries $1.50 per year additional. Single copies 25¢ except 


Water AND Sewace Works, Reg. U. 8. Patent Off. Published monthly by Scranton Publishing Co., 
St., Lafayette, Ind. Entered as second class matter at the post office at Lafayette 


Reference and Data issue 50¢ 
at Sth and Ferr 
Ind., under Act of March %, 1879. 


























Badger meters 
conserve It 


better! 


HE malting industry uses nearly 3-billion 

gallons of water per year to produce this 
taste-inviting ingredient for America’s favor- 
ite beverages and foods. Actually, 35 times 
more water than barley is involved in the 
processing. 

Badger water meters are a vital part of 
most large-volume processes — helping con- 
serve water for America’s growing industrial 
and residential needs. Accurate measure- 
ment provides a precise check on usage and 
waste ... makes certain that users pay fairly 
for water consumed . . . helps make water 
departments self-supporting. 

Waterworks men everywhere recognize the 
superior performance of Badger water meters. 
Your Badger Meter representative can help 
your community save water, work and money. 


Water Meters 


Badger Meter Mfg. Co. 
Milwaukee 45, Wisconsin 























3 CUSTOMERS STATE... 


Space, Safety 


Placed on the market in July of 
this year, General Electric’s all- 
new Limitamp Control has received 
enthusiastic acceptance through- 
out industry. 

1. NEW MOUNTING ARRANGE- 
MENTS. Almost immediately, L. L. 
Hamig, of Ferris & Hamig, Con 
sulting Engineers, found the ex- 
clusive front-connected feature of 
the new control solved a tough 
application problem. There is no 
need for a back aisle with the new 
equipment, so units may be mount 
ed back-to-back, back-to-wall, or 
as free standing enclosures yielding 
great space savings. 

2. 50% SMALLER. In another 
case, H. A. Weigand, of Ingersoll 
Rand Company specified this new 
fused starter in a compressor sta 





tion for the Laclede Gas Company 
of St. Louis, Missouri. Mr. Wei 
gand stated the new control's 50% 
floor space saving feature simpli 


50% smaller than previous models, all-new 
G-E Limitamp Centro! offers a gang-operated 
disconnect switch as standard equipment. See 
opposite page for space savings comparisons. 








“The all front-connected feature 
of G.E.'s Limitemp Centro! gove 
me the versatile floor arrangement 
| needed to solve a tough applica- 
tien problem,"" said Mr. tL. L. 
Hamig (extreme left) of Ferris & 
Hamig, Consulting Engineers, St. 
Lovis, Mo. Seated are R. E. Watts 
of Ferris & Hamig and P. lL. 
Korklian, General Electric Co. Sales 
Engineer. 


“The spece savings offered by 
G.E.'s Limitemp Control helped 
simplify the installation of a com- 
pressor station for the Laclede Gas 
Co. of St. Lowis,’" according to 
H. A. Weigand of Ingersoll Rand 
Compony. The compressor station 
is located in a residential area and 
conforms to local building codes. 
This put spoce requirements at a 
premium and posed a real installa- ‘ 
tion problem. 


Problems Solved by New G-E Limitamp*Control 


fied installation where space con 
siderations were a primary factor. 
3. ADDED SAFETY. One of the 
nation’s largest automobile manu 
facturers ordered eight of the 
starters and within days increased 
the order to 17. The gang-operated 
disconnect switch and co-ordina- 
tion features which afford greater 
protection of the starter, the con- 
trolled equipment, and personnel 
were exactly what they wanted. 
The 30” depth of the new Limit 
amp Control, which allows the 
unit to be transported through 
normal size doorways, has also re 
ceived industry -wide approval. The 
unit’s 90” height includes bus com 
partment which is surrounded by 
steel barriers within the enclosure. 
Other features which save time 
and money on installation and 
maintenance are the low-voltage 
panel, hinged to swing out of the 


*Trade-mark of General Electric Co 


cabinet, and the contactor which 
may be easily rolled in or out of 
the enclosure. This provides ample 
room for a worker to enter the 
enclosure while making installation 
connections. 

This all-new Limitamp Control 
is ideal for high-voltage motors, 
rated 2300-4800 volts, up to 3000 
hp, and may be applied to 
squirrel-cage, synchronous, wound 
rotor, and multi-speed motors on 
power systems requiring high in 
terrupting capacity for maximum 
short-circuit protection. 

Specify the all-new Limitamp 
Control through your nearest G-E 
Apparatus Sales Office. G-E engi 
neers will help apply this new con- 
trol to your operation. For more 
information write for Bulletins 
GEA-6331, GED-2446, to Section 
781-14, General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


NEW GE LIMITAMP CONTROLLER FLOOR SPACE 
COMPARISON WITH OTHER MANUFACTURERS 
3 ‘ . 
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Close examination of the mechanical details proves beyond doubt the skill and 
fine workmanship that go into the making of every 


HERSEY WATER METER 


and the materials used are the best obtainable, based on sixty-nine years of 
meter building experience. RESULT: Last longer, operate more accurately and 
at a very low maintenance cost. 


Remember: It's the life of a meter that counts, not the price 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 














FAMOUS LIGHTHOUSES OF AMERICA 


STANNARD Rock LicuTuouset, Lake Superior, Michigan, is located 
about 23 mileg southeast of Manitou Island. Completed in 1883, the stone tower 
is built on a base of concrete and stone which stands on solid rock 
in 11 feet of water, The light, 102 feet above water and 
visible for 18 miles, protects shipping in a dangerous area on the 
heavily traveled trade route between Duluth 
and the lower lakes. 


Protection for the quality of your products and the efficiency 


of your processes is provided by the uniformly high standards of NIAGARA 
Niagara Alkali Company products. Depend on the purity and ALKALI 


uniformity of Nialk® Liquid Chlorine, Nialk Caustic Potash, Nialk 


COMPANY 
Carbonate of Potash, Nialk Paradichlorobenzene, Nialk Caustic 
60 East 42nd Street 


Soda, Nialk TRICHLORethylene, Niagathal” (Tetrachloro Phthalic 


N 
Anhydride ew York 17, N.Y 








Bucket Elevators fill these storage bins. Eight WAYTROLS here in this Mixers insure proper blending of 
Spiral conveyor irry chemicals away waterworks automatically proportion coagulant solutions, assuring most 


chemicals for mixing economical use of chemicals 
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FLOCTROL tanks give complete floc- Sludge Collectors forsettling basins 


Traveling Water Screens remove 
culation in shortest possible time, with are designed for quiescent flow to 


all floating debris and suspended 


matter from plant influent minimum chemical usage speed sedimentation 


let JEFFREY MECHANIZE your water treatment plant 


JEFFREY’s sixty-five years’ experience with mate- 
rial-handling equipment qualifies the JEFFREY 
Sanitary Engineering Division to offer complete 
technical assistance on water treatment plant equip 
ment and design. Catalog 833-A describes this 
equipment. The Jeffrey Manufacturing Company, 


EE NO CONVEYING + PROCESSING + MINING EQUIPMENT + 
us x 
Oru , TRANSMISSION MACHINERY » CONTRACT MANUFACTURING 











TAUNTON reports... 


“Not a Service call in 2% years” 


These two Builders Model CVS Chlorinizers have been in service at the Taunton, Mass 





Sewage Treatment Plant (designed and engineered by Fay, Spofford and Thorndike) 
since late 1949. Paul Manter, Chief Operator (shown in the photo) has nothing but praise 
for the Chlorinizers. During the past 22 years, he reports there hasn’t been a call for 
service of any kind on these machines. Mr. Manter now expects the Chlorinizers will give 
two to three times more effective <ervice life than originally estimated 

This kind of performance explains why Builders Chlorinizers are gaining such wide accept- 
ance for all types of chlorination assignments. Whatever control system you use 
manual, program, semi-automatic, or flow-proportional Chlorinizer will save you 
money and simplify your operating problems. Write for bulletins giving complete details 


on the four basic models of Builders Chlorinizers. Builders-Providence, Inc., 350 Harris Ave., 
Providence 1, Rhode Island 


BUILDERS-PROVIDENC 


DIVISION OF 6B-I-F INDUSTRIES, INC. 


BUILDERS (RON FOUNDRY @O PROPORTIONEE RS, INC ee OMEGA MACHINE CO, 





Circled area shows W digester with PFT Floating Cover 


Florida's 
tastest growing 


city 


ADOPTS PFT 
“CONTROLLED 
DIGESTION” 


Carol City 

now equipped with 
privately owned 
sewage treatment plant 


With 10,000 houses scheduled for 
construction in three years, Carol 
City ranks as Florida’s largest 
housing project and one of the 
cities of recent 


lastest growing 


years. Its privately owned and 
operated activated sludge plant will 
grow at the same rapid pace and is 
expected to serve 40,000 by 1957, 
Using modern materials through 
out, Carol City chose PFT equip 
ment for effective “‘controlled 
digestion.” 

A key feature of the plant is the 
MY digester equipped with a PFT 
Floating Cover for positive scum 
submergence and complete, effes 


tive treatment. Operations are sim 


PORT CHESTER. N. Y. ° 


SAN MATEO, CALIF ° 


plified because no fixed levels need 
be maintained—the cover simply 
rises or lowers with additions and 
withdrawals. 

Floating Covers also reduce ex- 
plosion hazards because gas col- 
lected under the cover is main- 
tained at positive pressure under 
all operating conditions. Costly 
breakdowns are reduced because 
all moving parts are eliminated 
from inside the digester. 

{ PFT Waste Gas Burner was 
installed to prevent odor nuisance 
and burn off safely all excess gas 
produced in the digester. 

PFT assured the successful oper- 


ation of Carol City’s equipment by 


CHARLOTTE. N.C 


checking the installation and in- 
structing plant personnel in the 


proper methods of operation. 


Clifford, ( ooper 
Design of / & Associates. In: 


lant t : 
anand Miami Springs, Fla. 


waste treatment equipment 
exclusively since 1893 


ri? 
ton! 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


° JACKSONVILLE ° DENVER 


Need more facts about advertised products? Mail your Readers’ Service card now. 
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VASTLY INCREASED POWER... POSSIBLY ATOMIC. .. highly compressed into smaller 
space, may give Man an engine that will enable him to sustain individual, wingless flight. 


7100 years from now... 


WE MAY “FLY LIKE THE BIRDS’ 


Time and the future will reveal many wonders... 


But in that Jules Verne-like world of tomorrow you'll find 
one familiar note: water and gas will still be carried by the 
dependable cast iron pipe laid today. 


Throughout the nation, records show that over sixty 
American cities still use cast iron water and gas mains laid 
more than a century ago. No pipe can match cast iron’s 
demonstrated longevity. And today, U. S. Pipe, centrifugally 
cast, is even stronger, tougher, more durable. 

U.S. Pipe is proud to be one of the leaders in a forward-look- 
ing indusiry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, Genera! Office: Birmingham, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 


Water & SeEwace Works, Novempenr, 1955 











PALATABILTY WI 


AQUA NUCHAR 











The Threshold Odor Test” is a valuable procedure for 
determining odor concentration in water. In some in- 
dustrial areas where water plant operators are faced 
with extremely high threshold odors performing thresh- 
old odor tests on the hour every hour, is the only 
method of determining the amount of Aqua Nuchar 
Activated Carbon necessary to deliver a palatable water 


at all times 


Ihe laboratory records of threshold odor tests have 


been extremely valuable in measuring the effectiveness 
of Activated Carbon under variable odor conditions. 


One plant faced with a severe odor problem has thus 


been able to deliver a constant palatable water supply 


for two years without a single odor complaint. 


Ever mindful of the problems of achieving good tasting 
water, Industrial Chemical Sales Division provides a 
technical staff ready to aid in solving odor problems. 
Without obligation they will conduct a survey and 
instruct your operators in running the threshold odor 
tests, and advise as to the most efficient methods of pro- 
ducing palatable water and the most effective means of 
use of Aqua Nuchar Activated 

Carbon along with other water 


treatment chemicals. 


PHILA. FIRSTNAT'L BANK BLOG. BROAD & CHESTNUT STS., PHILA. 7, PA. 
NEW YORK CENTRAL BUILDING, 230 PARK AVE, NEW YORK 17, N.Y 
PURE OIL BUILDING, 35 E. WACKER DRIVE, CHICAGO 1, ILL 


CHEMICAL SALES 
division west virginia pulp and paper compony 
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2775 S. MORELAND BOULEVARD, CLEVELAND 20, OHIO 
*Details for conducting this test will be furnished upon request. 





Call on LINK-BELT for water, sewage 


and waste treatment equipment built to last 


CIRCULINE COLLECTORS for square or 
round tanks for quick, positive sludge 
and scum removal in shortest time with 
Out septicity. 


STRAIGHTLINE COLLECTORS for rectangular settling tanks. Peak-cap bearings, pivoted 
flights and Straightline action all contribute to top efficiency. Chain in system shown 
installed in 1930 gave 15 years of continuous 24 hour service before replacement. 


ONE SOURCE... ONE RESPONSIBILITY 


LIQUID SCREENS have proved efficient 
ONG life decides the eventual econo- - j and economical for removing solids from 
LE my of sanitary waste treatment industrial liquids. Available in several 
equipment. And after years of opera- sizes with ne clom 
tion, Link-Belt systems in cities both 
large and small continue to provide 
highly effective water purification and 
sewage treatment service with neg- 
ligible maintenance expense 


Link-Belt equipment has also been 
welcomed in industrial plants of all 
kinds — particularly in states having 
strict anti-pollution legislation. For 
Link-Belt equipment can dispose of 
wastes at lowest cost recover by- 


products for highest profit 


Link-Belt offers you a broad line Of pypy.cLeAN BAR TRITOR SCREENS — For 
top quality equipment plus CngZi- SCREENS Remove small sewage treatment 
neering proficiency acquired in over 344 large floating particles plants—remove both 
from large volumes of grit and screenings with 
water thus protect one mechanism CHEMICAL MIXERS Link-Bele builds 
other equipment. Straightline (shown) and flash mixers 
neers, chemists and consultants to bring Efficiency is assured by operation at vari 
you the finest in modern treatment able speed for maximum floc formation 


methods. Call your nearest Link-Belt '{ : 
office for full information and catalogs ; 


on the Link-Belt products shown here 


years experience. Our specialists will 
be glad to work with your own engi- 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Bele Plants and Sales Offices in All Prin 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Through 
out the World — 


WATER & SEWAGE WorKS, NoveEmMBeER, 1955 
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Inside view of valve—shows guide rib feature. 
Disc assembly rides freely between the ribs, being 
held closely in open position but free enough in 
closed position to allow for wedging action of the 
spreaders. 

Four simple parts make up this foolproof disc 
assembly. The discs are trunnion-mounted, and 
revolve freely in openings in the upper spreader 
which is attached to stem. As disc assembly de- 
scends, the lower spreader strikes a boss in the 
body. Further closing movement engages the 
angular surfaces (one straight, the other slightly 
rounded for ball to flat contact) between the 
upper and lower spreaders, and wedging action 
forces discs tightly against the seats. 
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Cross Section No. 480'2 Hub Ends 





Free-to-rotate discs reduce wear 
in new Crane AWWA Valves 


No. 2485 —Fianged Ends 


Double discs that rotate freely to prevent concentrated disc and 
seat wear—plus an exclusive disc guiding design that assures good 
alignment for maximum efficiency—are just two features of the 
new Crane AWWA double disc, parallel seat gate valves. 

The simple, foolproof, four-piece disc and spreader unit is easily 
assembled and will not disengage in service —discs are identical and 
interchangeable. Famous Crane two-piece gland and gland flange 
with ball-type joint protect against stem binding. In addition, 
these valves conform in every way to AWWA standard specifications. 

These iron body, brass-trimmed gate valves have non-rising stems, 
and are available in 2’, 3", 4”, 6”, 8”, 10” and 12” sizes. (For larger 
valves, see your Crane catalog). Write for descriptive folder. 

Crane Co., General Offices: 836 8S. Michigan Ave., Chicago 5, Ill. Ne. 24874 
Branches and Wholesalers serving all areas. Mechenicel Joint Ends 


CRANE CO. 


VALVES ° FITTINGS ° PIPE : 
CRANE’S FIRST CENTURY...1855-1955 
KITCHENS © PLUMBING © HEATING = 


=" 
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PUMPING PROBLEMS? 
BRING THEM TO 


BYRON JACKSON IS READY TO WORK WITY 
YOU ON YOUR PUMPING PROBLEMS... 


1. BJ supplies a Spaetate line of centrifugai 


pumps seals. 
2.0 oe ee eee to the 
3 yo competent eales | ineers in 36 cities 
, n 
throughout the country. “ae 
4. BJ backs you b rts and service facilities 
ofa long-established nation-wide organiza- 
tion (since 1872). 


BJ SUBMERSIBLES 
Byron Jackson manufactures all three 
of a submersible . .. PUMP... 
the SEAL...and the MOTOR... and 
combines them in BJ Submersibles and 
Subettes. Complete range of sizes a 
types. Ca ies range from 30 to 20,000 
gpm, and heads up to 1800 ft. BJ Sub- 
mersibles can be a to all deepwell 
problems. 


pots ns lisa placed owt and nantmwegerate meet 
undereround, under strests, parks etc. Ti) ca for wels 0”, 8, 0 247 dla, capac 
nomial boost pressure for sbravston ie to 9000 pe, hands to 008 fe 
Write for BJ Bulletin No. 55-2-700 +e yeh ~ ee a r a 


General purpose pump with 
8) LAKE AND Gover OCTANE PUMPS close-coupled motor pump unit. 
These pumps eliminate high or low water Mounts in any position, No 
and icing roblems on lake and river rigid foundation needed. Ideal 
intake i lations. Capacities to 20,000 for ble service. Capacities 
gpm. Water-jacketed to operate in or out . to py gpm, heads to 600 ft. 
water. Wide range of sizes. 
Write for BJ Bulletin 
No. 353-1000 








BJ BJ VERTICAL 


| 

! 

| 

| 

| 
HYDROPRESS PUMPS | 
Double-case pumps 
suitable for hydrautic | 
press, boiler feed and | 
descaling operations, | 
other high-pressure, | 
low-capacity water | 
pumping require- | 
ments. Capacities to | 
500 gpm. Heads to | 
7000 ft | 
Write for BJ Bulletin | 
No. 52-6400 | 
| 

| 

l 


BJ MECHANICAL SEALS 
High precision seals which 
replace standard packing 
in stuffingboxes. Types to 
fit all centrifugal pumps. 
Available for handling 
different pressures, tem- 
peratures and liquids. 


Send for BJ Bulletin No. 54-1-10,000 


BJ VERTICAL 

PROPELLER PUMPS 
Single-stage pumps. For 
a to high capacity 
jobs with low heads. 
Capacities to 50,000 gpm. 
Heads to 40 ft. For drain- 
age, river-intake, dewater- 
ing, irrigation, etc. Easily 
adapted to special needs 
Write for BJ Bulletin 

No. 53-5800 


SINCE 1872 


CIRCULATING PUMPS 
Single or multi-stage. For 
pumping medium to high 
capacities of water. Two 
size ranges, Capacities to 
50,000 gpm. Heads to 40 
feet. Saves space, simpli- 
fies piping. For cooling 
tower, dewatering drain 
age, river-intake and 
cire ulating 

Send for BJ Bulletin 

No. 52-6050 


Byron Jackson 


DIVISION OF BORG-WARNER CORPORATION 


P.O. BOX 2017, TERMINAL ANNEX 
LOS ANGELES 54, CALIFORNIA 
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It’s unique...it’s the B-50-B 


VERY new installation of Darling B-50-B 
A.W. W.A. Hydrants . . . proves the advantages 
this new hydrant offers you. 

Darling's ball bearing design cuts required oper- 
ating torque more than 50% —an important factor 
in any system. Action is easy, smooth and sure! 

Darling ‘“O” ring seals provide a dry-top, packless 
hydrant, minimizing service and maintenance needs 
and eliminating the hazard of water reaching the 
operating threads. 

This operating surety and low-cost performance 
of Darling B-50-B hydrants are bonus values that 
just can’t be matched. You can get the B-50-B de- 
sign in a wide range of Darling hydrant types to 
meet your particular installation requirements. 


Send for Bulletin 5403 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 


Manufactured in Canada by 
The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario. 
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Water rides on a tall tower 
for better consumer service 
in Prince Georges County, Md. 


Fleyated Sfee/ Tanks 


by PITTSBURGH e DES MOINES 


A million gallons of water, 160 ft high in this P-DM elevated 
steel tank, ‘‘rides’’ on the Washington Suburban Sanitary 
Commission system at a location distant from the source of 
supply. A relatively high head range of 47 ft accommodates 
the variations in supply pressure, so that water may always 
accumulate during off-peak hours and be available to aug- 
ment the supply at peak demand periods. Diameter of the 
tank is 65 ft. e A broad picture of the many Pittsburgh- 
Des Moines Elevated Steel Tank types is provided in our 
illustrated 20-page brochure. Write for your free copy. 


PITTSBURGH ¢ DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) 3418 Neville Island DES MOINES (8) 919 Tuttle Street 
NEWARK (2) 218 Industrial Office Bidg DALLAS (1) 1223 Praetorian Bidg 
CHICAGO (3) . . 1222 First National Bank Bid SEATTLE pees 526 Lane Street 
LOS ANGELES (48) 6399 Wilshire Bly SANTA CLARA, CAL 625 Alviso Road 
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CUT-IN VALVE AND SLEEVE 


The Smith Mechanical Joint Cut-in Valve and 
Sleeve is truly the answer to the problem of in- 
stalling gate valves in existing piping which can 
be relieved of pressure. The design reduces size 
of excavations, installation time and in-service 
cost to the minimum..Two substantial stop screws 
lock the Valve and Sleeve securely in place. 


THE QUICK 
ECONOMICAL 
WAY OF 
INSTALLING 
VALVES IN 
EXISTING 
LINES 


The Cut-in Valve and Sleeve can be installed on 
any standard class of cast iron pipe. Molded 
rubber gaskets fit into machined ‘Stuffing Box 
Type” joints, which are permanently leak proof. 
Smith Cut-in Valves are manufactured in com- 
pliance with the A.W.W.A. gate valve specifi- 
cation. Write for Bulletin MJ2. 

54 


- THE A.P. SMITH MFG. CO. 


EAST 
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ORANGE, 


NEW JERSEY 





tod 
ow the | 


ig Ses 


of communities throughout the country. Horton® 
elevated tanks, like these three owned 
by Illinois Cities Water Company, ore helping many 
communities keep abreast of growing population 
and customer demand. Horton elevated tanks 
provide a dependable gravity pressure an 
water supply for emergencies, help to decrease | ehitiat teem 
pressure variations and reduce pumping costs. p | aebithenen 
@ Horton elevated tanks ore built in sizes ; s elevated tank at 
to 3,000,000 gals. Write our nearest office Tuscole 
for further information. 


500,000-gal. Horton 
ellipsoidal-bottom 
elevated tank at 
Mount Vernon 


50,000.gal. Horton 
ellipsoidal-bottom ele 
vated tank at Palestine 


ol 
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Want cobwebs on your complaint phone? 


Then let Calgon* solve your water problems 

and you can say goodbye to complaints of lime 
scale and red water. Calgon not only stabilizes 
iron and manganese dissolved in water at its 
source but also prevents iron pick up from pipes 


red water is stopped 


Calgon is just as effective at combating lime 
scale—in either naturally hard or lime softened 
water. Scale-forming chemicals are kept in 
solution, so filters, valves, mains and heaters 


stay clean, and flow capacities are maintained. 


Corrosion control with € algont reduces costly 
tuberculation damage by forming a protective 
film on metal surfaces. Flows are kept high and 


P MmMping costs are lower 


Write or phone for more information about 


dissolved iron, corrosion and lime scale control 
with Calgon--or let an experienced Calgon 
engineer investigate your specific problem 


*Calgon is the Registered Trade Mark of Calgon, Inc. for 


it gia y phosphate (sodium he xametaphosphate products 


tFully licensed for use under U. §S. Patents 2,337,856 and 


404.850. 


calgon, inc. 


A SUBSIDIARY OF HAGAN CORPORATION 
HAGAN BUILDING - PITTSBURGH 30, PA. 
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GC complete process instrumentation 





ONE Basic F&P 
Model 1050-A Chlorinator 
Offers 
Automatic Proportioning or 
4 Other Types of Control 





The Fischer & Porter Model 1050-A Automatic Chlori- 
nator is designed for use wherever chlorine feed rate 
automatically proportioned to main line water flow rate 
is required. The automatic proportioning device is de- 
signed to respond to the flow rate signal of primary 
measuring elements: differential pressure, open-channel 
or rotating meters. These signals may be any standard 
form of transmission. 

Like the manual chlorinator, it is simple in design, 
corrosion resistant, easy to install, low in maintenance 
cost, and has a Fiberglas* cabinet. In addition, four other 
types of control are available in the same basic unit: 
Remote Set, Start-Stop, Multiple Rate (pump sequence), 
and manual control 





Highlights of the F&P Automatic Proportioning Chiorinator 


e All parts for manual and automatic chlorinators 
are interchangeable 


Any standard type of transmission may be uti- 
lized—vacuum, pneumatic, electrical 


Complete vacuum system, independent of the 
power-operation of the system—not affected by 
power failure 


Automatic proportioning with accuracy well 
within 4°% is available over a wide range 


Simple conversion in a matter of minutes from 
automatic to manual operation 


Fischer & Porter offers a wide variety of chlorinators for munic- 
ipal water and sewerage systems, industrial plants, swimming pools, 
See your local F&P representative or write for free literature. 


*Trade Mark OCT ¢ 


Measuring, recording and controlling instruments 


FISCHER & PORTER COMPANY | <evtrotized controt systems 


Data reduction and automation systems 


Chlorination equipment 


COUNTY LINE ROAD + HATBORO 15, PA. 


industrial glass products 


Sales offices in 32 American cities and in principal cities abroad 
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Valdese Filtration Plant (belou 
designed by W. K. Dickson & Co., 
built by Boyd and Goforth, Inc 
Complete operating data for the plant 
is concentrated on a single 

Brown instrument panel, at left 
Below at left is one of the consoles for 
controlling filter operation 


Honeywell engineered instrumentation 


automatically controls rapid sand filters 


ONTROL of rapid sand filters, at the Valdese Water 
Filtration Plant, Valdese, N. C., is designed for 
maximum simplicity and convenience. From the central 
Brown instrument panel, operators have complete 
supervisory data on the entire operation . . . supple- 
mented by individual console control of filtration rate 


and backwashing. 


The Honeywell control system provides direct pneumatic 
operation of filter control valves, without need for the 
complexities of pneumatic-hydraulic relays. Valves 16” 
and larger can be opened or closed at the turn of a 
switch. Rate of filtration, too, is a single switch adjust- 
ment. Control is so designed that the plant automati- 
cally shuts down when levels in the reservoir and clear 
wells reach maximum limits. 


This simplified system assures reduced costs for initial 
installation and for day-to-day operation of the plant. 
It provides maximum economy of treatment agents and 
water, through close correlation with laboratory testing. 
Pipe galleries stay clean and dry. And operators can 
supervise the functioning of the plant efficiently, with- 
out waste of time and power. 


For the new water or waste treatment facilities you are 
planning, it will pay to have a Honeywell field man 
discuss Honeywell’s field-proven new automatic filter 
control, with you and your consulting engineer. Call 
him today ... he’s as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndustrial 
Division, Wayne and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, Ontario. 


NN BAPOLIS 


Honeywell 


BROWN 
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Because: It’s Quiet 


“American Meters operate silently. In my job 
in charge of service, | never find them 
noisy, even after years of operation, 

That's another reason why we 


always feel safe in buying American,” 


. 


The Safest Meter to Buy is 


AMERICAN 


e American Meters build customer 
satisfaction with years of noiseless 
operation. It relieves the water 


department of nuisance calls to 


replace meters that are otherwise 
functioning correctly. That’s why 
the foreman who 

likes to operate his 

meter department 

without customer com- 

plaints, plays safe and 


buys American. 


BUFFALO METER CO. 


2909 MAIN STREET . BUFFALO 14, N.Y. 
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Omaha Uses Steel Pipe in Expansion Program 


Now nearing completion is a three 
year, $12 million water plant im 
provement and expansion program 
of Omaha's municipally owned Met- 
ropolitan Utilities District. Its im- 
mediate objective is to boost the 
output capacity of the Florence 
Water Works (the pumping station 
which supplies all water for the city) 
to 120 million gallons per day and 
to expand distribution and storage 
systems accordingly. 

Vital to the program was the 
installation of approximately 7500 
ft of 48 in. x “sin. and 2500 ft of 


36 in. x % in. steel trunk mains, 
coated with coal-tar enamel and 
wrapped with asbestos felt, supplied 
by Bethlehem. 

Bethlehem Tar-Enameled Steel 
Pipe offers many advantages for 
water and sewage lines. Its superior 
strength, its ability to withstand 
high pressures from within as well as 
impact from without, its leakproof 
joints and its corrosion-resisting tar- 
enamel lining and coating, assure 
you of a quality of service unequalled 
by any other material. Available in 
economically installed 40-ft lengths, 


Bethlehem Steel Pipe comes in a 
complete range of diameters from 18 
in. ID to the largest permitted by 
common carriers. 

For further information about 
Bethlehem Steel Pipe, we suggest 
you contact the nearest Bethlehem 
sales office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products ore sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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DE LAVAL pumps America’s water... 


The two De Laval centrifugal pumps shown in the photograph 

are on the job in the Mayfair station of the Chicago water works 
system. They each have a rated capacity of 30 million gallons 

per day. De Laval has supplied 28 units for the various Chicago stations 
with a total rated capacity of 1695 million gallons per day. 

Two additional units are on order which will bring the capacity to 


1825 mgd in the near future. 


Today, 80% of the cities in the United States with a population of 
100,000 or over use De Laval centrifugal pumps. Capacities of 

De Laval centrifugal water works pumps range from 100 thousand to 
100 million gallons per day. Write for your copy of new De Laval 
Bulletin 1004 giving data on these pumps. 





Mr. James W. Janpine 
Commissioner 
Department of Water & Sewers 


Mr. W. W. DeBenanv 


Deputy Commissioner for Water 
and Chief Water Engineer 


Mr. O. B. Canuisie 
Chief Water Works Engineer 
Department of Public Works 


Mr. James L, Werks 
Mechanical Engineer in Charge 
Operating Division 


BANANA Centrifugal Pumps 


TURBINE COMPANY 


DE LAVAL STEAM 


424 Nottingham Way 


Trenton 2, New Jersey 
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The rhino lives in wooded, watery 
districts of Africa and Asia. Its temper 

is short, its eyesight dim but its scent 

and hearing are very acute. Though heavy, 
it is extremely fleet of foot. 

It feeds mostly at night and its diet 

is largely vegetarian. 


This cast iron main laid in 
Richmond in 1830 is still functioning 
after more than a century of service. 
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in common... 


THE RHINO 
AND CAST IRON PIPE...TOUGHNESS! 


The thick, tough hide of the rhinoceros makes it one of 
the hardest animals to bring down. Toughness is also a dominant feature 


of CAST IRON PIPE. It serves for centuries. 


AND HERE'S THE PROOF: Listed below are some of 
the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


DEPARTMENT OF WATER AND WATER BUREAU OF WATER DIVISION OF WATER & SEWERS 
SUPPLY. City of Albany, New York Lancaster, Pennsylvania Sacramento, California 
ALEXANDRIA WATER COMPANY CITY OF LYNCHBURG WATER WATER & SEWERAGE DEPARTMENT 
Alexandria, Virginia DEPARTMENT, Lynchburg, Virginia City of Saint John, NB 
BUREAU OF WATER, DEPT OF PUBLIC MOBILE WATER WORKS COMPANY DEPT. OF PUBLIC UTILITIES 
WORKS, Baltimore, Maryland Mobile Alabama WATER DIVISION. St Lowis,. Missouri 
PUBLIC WORKS DEPT, WATER DIVISION QUEBEC HYDRO-ELECTRIC COMMISSION WATER DIVISION. DEPT OF 
Boston, Massachusetts M treal, Quebe« ENGINEERING. Syracuse, New York 
DEPARTMENT OF PUBLIC WORKS PUBLIC WORKS DEPT. WATER-WORKS & DEPT OF PUBLIC WORKS 
DIVISION OF WATER. Buffalo. NY SEWERAGE DIV. Montreal, Quebex Troy, New York 
WATER WORKS DEPARTMENT PENNICHUCK WATER WORKS CITY OF UTICA BOARD OF WATER 
Chicago Nashua. N H SUPPLY. Utica, New Y . 
COLUMBIA WATER COMPANY WATERWORKS DEPARTMENT CITY OF WHEELING WATER DEPT 
Columbia, Pennsylvania City of Nashville, Tennessee Wheeling, West Vira: 
BOARD OF WATER COMMISSIONERS DEPT OF WATER. GAS & ELECTRICITY WILMINGTON WATER DEPT 
Detroit, Michigan New York, New York Wilmington Delaware 
CITY OF FREDERICK WATER DEPT DEPT OF PUBLIC WORKS, BUREAU OF WATER DEPARTMENT 
Frederick, Maryland es Ma ul a us al City of Winchester, Virgu 
PUBLIC SERVICE COMMISSION BUREAU OF WATER, DEPT. OF PUBLIC WATER DEPARTMENT 
City of Halifax, NS. Public Water Supply WORKS. Pittsburgh, Pennsylvania City of Winston-Salem, North Care 
WATER BUREAU OF THE METROPOLITAN POTTSVILLE WATER COMPANY YORK WATER COMPANY 
DISTRICT, Hartford, Connecticut Pottsville, Pennsylvania York, Pennsylvania 
MUNICIPAL WATER WORKS BUREAU OF WATER WATER DEPARTMENT 
Huntsville, Alabama Reading, Pennsylvania City of Zanesville, Ohix 
DEPT OF PUBLIC UTILITIES (WATER 
Richmond. V gina 


TO DAY. @ @ modernized cast iron pipe, centrifugally cast, 


is even tougher, stronger, more uniform. Where needed and specified, it is centrifugally 
lined with cement mortar to assure sustained carrying capacity throughout 
its long years of service. 


On its record, CAST IRON PIPE is the world’s most dependable carrier of water. 


Cast Iron Pipe Research Association, Thos. F. Wolfe, Managing Director, 
w 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Associotion. 


t ' a e FOR MODERN WATER WORKS OPERATION 
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122 So. Michigan Avenue, Chicago 3. 





CAST TO LAST 100 YEARS 


The name “CLOW” cast on the face of cast .. . pipe cast to last 100 years. 
iron pipe is your guarantee of high quality. This For more than 75 years waterworks operators 
distinctive “autograph” marks the precise, modern and municipal officials have looked to Clow for 
production methods, and the advanced, exacting high quality and good service. Clow cast iron pipe 
control of quality employed by James B. Clow & exceeds the physical requirements of all currently 
Sons, Inc., to assure you the finest cast iron pipe approved specifications. 


JAMES B. CLOW & SONS 


INC. 
201-299 North Talman Avenue « Chicago 80, Illinois 


Subsidiaries: 
Eddy Valve Company, Waterford, New York lowa Valve Company, Oskaloosa, lowa 
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How Do You Measure Quality 
In Water Meters ? 


By any yardstick Rockwell meters 


You can’t put a gauge on quality . . . and 
only in part a price. You who have been 
“through the mill’’ know that quality 
in water meters must be demonstrated 
over the years by superior performance, 
greater accuracy, longer life. Then it’s 


a matter of record. 


The Symbol for Service, Quality 


ROCKWELL MANUFACTURING 


Boston Charlotte 
Philadelphia 


PITTSBURGH 8, PA. Atlanta 
N. Kansas City, Mo. New York 


ROCKWELL 


Chicago Dallas 
Pittsburgh 





measure up to the highest standards. 
They provide the most in accuracy with 
the least wear. It adds up to greater 
earning power, fewer repairs, lowest cost 
per unit measured. Ask our representa- 


tive to demonstrate or write for bulletins. 


and Performance in Water Meters 


COMPANY 


Houston Los Angeles Midland, Texas 


San Francisco Seattle Shreveport, La. Tulsa 


WATER METERS 
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north, south, east, west... 


“CENTURY” PIPE 


cuts costs, saves tax dollars! 


Across America, thrift-conscious communities are recognizing 
the economy of “Century” Asbestos-Cement Pipe. Whether used 
in extending old water mains, or in installing new water 
distribution systems, “Century” Pipe brings the advantages of 
low cost ease of installation... remarkable durability, 


Its low installation cost reduces initial dollar outlay, cuts 
carrying charges over the years. Through generations of 
maintenance-free service, “Century” Asbestos-Cement Pipe 
retains its clean, smooth bore—minimizing friction and keeping 


pumping costs low 


Investigate the many other important advantages of “Century” 
Asbestos-Cement Pipe and you'll fully understand why it’s in 
growing demand—why it’s the best choice for your next water 
main installation! Write today for a copy of our free booklet, 


“Mains Without Maintenance 


KEASBEY & MATTISON 


COMPANY * AMBLER © PENNSYLVANIA 





Chicago South District Filtration Plant 


foRt \AUDERDALE 


Years and Years Ahead in PNEUMATIC Instruments 
and Controls For Water Works Service 


Because this equipment is specially designed for water 
works service, the Builders Pneumatic System is outstand- 
ingly successful in operation. Builders Pneumatic Instru- 
ments and Controls are now giving top performance on 
many important installations across the country, includ- 
ing Chicago’s South District Filtration Plant, the world’s 
first and largest pneumatically equipped plant, built 
in 1946. 

Builders Pneumatic Meters and Controls are right for 
water works service in every detail —in accuracy, in 
range, and in materials of construction. Each system 


profits by our broad design and manufacturing experi- 
ence ...a “plus” service we extend to engineers to help 
in obtaining the correct instruments and controls for each 
project. Builders-Providence equipment is backed by our 
own nationwide organization of service specialists .. . 
another assurance of economical plant operation. 

For a first-hand look at the advantages of Builders 
Pneumatic Instruments and Controls, visit one of the many 
installations now in service. We will be glad to help ar- 
range such a visit for you. Write Builders-Providence, Inc., 
350 Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF -|- 


INDUSTRIES, INC. QD)rccoer 
BUILOERS IRON gS ee bediterieatte. INC.@®OMEGA MACHINE CO, BF FEEDERS 


CONTROLS 





Other Mueller Water 
Works Equipment 
(a partial list) 


CURB BOXES 


Ground key construction . . . designed for insertion 
fa iia ae, ad 2) into mains under pressure . . . precision fitted and 
individually lapped into body . . . complete range 
of sizes . . . variety of inlet and outlet threads and 
connections. 





RELIEF VALVES 


my Drilling Machines 
4 , Hand operated or power-operated with gasoline 
DRILLING MACHINES : & engine or air motor .. . drills 2” through 12” in any 
type or size main . . . automatic tool feed . . . work- 
ing pressure to 500 p.s.i. . . . smaller drilling ma- 


COMPRESSION STOPS chines available with varying capacities up to 2”. 


MUELLER 


FOR THE FINEST IN WATER WORKS EQUIPMENT 


SERVICE FITTINGS 
Meter Setting Equipment 
Relocater yokes designed to 

ritele) Moet it raise meter without changing 
fittings or disturbing piping... . 
makes meter easier to read and 
change . . . piping is rigid even 

GOOSENECKS with meter removed . com- 
plete variety of standard types 
and sizes available. 


METER STOPS 


Gate Valves 

REGULATORS Improved design features “O”’ 
ring stem packing lubricated 
thrust collar no maintenance $ 

ti hula mae. | 4 needed exclusive ‘‘four- 
point-contact’’ disc wedging me- 
chanism assures positive seal . . . 
now available with ‘‘Ring-Tite”’ 

BRANCH CONNECTIONS connections for class 150 ‘‘Ring- 
Tite’ pipe variety of other 
connections... AWWA. 


TAPPING VALVES 





\— 


Inserting Valves 
Designed for adding needed control 
valves without hazardous shutdown .. . 
quickly installed in line under pressure 
. operated like standard gate valve 
... working parts interchangeable with 
AWWA gate valve .. . sizes 4", 6” 
and 8”. 


a 
— 


pa. lee a | 


Curb Stops 

Ground key construction . . . precision 
fitted and individually lapped . . . proper 
taper of key assures easy operation and 
long life . . . inverted key or solid head 
type . . . complete range of sizes, types 
and connections. 


Demands for better water works equipment to meet grow- 
ing water works needs, coupled with the Mueller policy of 
constant product improvement and development, have re- 
sulted in the new and vastly improved products shown. 
These products are just a portion of the complete selection Fire Hydrants 


») 


te 


of water works equipment, supplies and specialties offered —_— 40: Bey oethans oy gyelemel, 


by Mueller Co. and manufactured to characteristically ype — “OM ring stem. -_ 
».@o 


high standards. All Mueller products are fully tested and .., self-oiling reservoir . uble drain 


valves... dry top design . . . now avail- 


warranted. able with “Ring-Tite” inlet connection. 


Cut-in Sleeves and Valves 


Companions to Inserting Valves 
... expressly designed for add- 
““B’’ Tapping Machine ing needed control valves where 


Drills and taps mains and inserts water can be shut off for installa- 
tion . fits all classes of cast 


corporation stops, 4" through 
1", under pressure... . will dry on Pe regularly used sf 
tap 4" through 214" _. . work- sizes 4 ’ 6 ’ 8 ’ 10” and 12”. 
ing pressure to 230 p.s.i.... = 
similar machine available for in- 
serting corporation stops through 








See your Mueller Repre- a U & L L La ed Cc 6. 


sentative, Catalog W-96 
or write direct today for 
full information. MAIN OFFICE & FACTORY OECATUR, ILLINOIS 


Dependable Since 1857 
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UNDERGROUND 
PUMPING STATIONS 


@ Factory Built 
© Low Cost 


© Easily Installed 

© Easy to Maintain 

© Completely 
Automatic 


ad 





7 





— 


Write for your free copy of ovr Engineer- 


Sumcth & Loveless IPE ing Data Manual, containing full details 
on Smith & Loveless Pumping stotions. 


P. O. BOX 8172, KANSAS CITY, MO., Plant, MERRIAM, KANSAS 





BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 
accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS- PR JVIDENCE 


DIVISION err TtNMBEUSTRICs, tec. 


AviLtOoOees 1 nw CO*F VN ORV @ Pe POR TIONE ERS ine 





. MEGA MACHINE CO 
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1. Easy to smooth 
sealing rings into place 


Install 
Water lines 


faster to 
last longer... 





New booklet 


shows how Transite Pressure Pipe provides 
speedy assembly, trouble-free performance 


When you use Transite” Pressure Pipe with the Ring- 
Tite” Coupling you get the immediate benefit of fast and 
sure and thus lower cost—installation. And from then on 
its trouble-free performance continues to “pay off” through 
the years. That's why Transite is a natural first choice for 
dependable water mains... a first choice with engineers, 
municipal officials and contractors alike. 

In a new 8-page illustrated booklet, you will find detailed 
information about Transite Pressure Pipe and about the 
Ring-Tite Coupling, that gives the ultimate in tightness in a 


Johns-Manville 
TRANSITE PRESSURE PIPE 
with the Ring-Tite Coupling 





3. Easy to 
assemble 


pipe line that assures full, free flow of water under pressure 
It shows why you can Save assembly time every step of the 
way even in tough going how fittings, valves and 
hydrants can be directly connected . . . 
get trouble-free, long-lasting service. Send cou 


pon for your copy of this booklet today. 


why you 


JOHNS-MANVILLE, Box 60, New York 16, N. Y 
your new booklet TR-160A 
upling 


Please send me Transite Pressure Pipe 


and the Ring-Tite Cx 
Name 

Company 

Street addr 


city Jone 
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WANTED! 


Tough Sewer Stoppages 





Flexible wants tough assignments, 
like these, to prove what the equip- 
ment can do. The majority of cities use 
“Flexibles” today because they “saw 
them in action’ —\earning first hand 
how they drastically reduce cleaning 


costs. 




















ROCKS & GRAVEL 








Check performance with the 
“Flexible” user near you. But, when 
you see a “demonstration,” be sure it's 
a difficult job that really puts the 
equipment to test 

REMEMBER, DEMONSTRA- 
TIONS IN CLEAN SEWERS 
PROVE NOTHING! 


Learn what “Flexibles” can do for 
your city. Send for Catalog 55-A or 
write to arrange a demonstration. 


o 


INC. 


37866 DURANGO AVE... LOS ANGELES 34. CALIF 


(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING 


TOOLS AND EQUIPMENT 


“Our ROYER has eliminated our last 
major plant problem’ 


from an Ohio sewage treatment plant* 


This sewage treatment plant had a problem of 
sludge disposal. The cost of incineration was 
prohibitive and the sludge could not be disposed of 
in caked form as fertilizer, even without charge. 


In April 1954 they purchased a Royer Sludge Disin- 
tegrator and during the first seven months of opera- 

tion earned 90% of its cost. They are currently selling 
their entire output of completely shredded, pulver- 


ized, trash free, 


ready-to-use fertilizer at $5.00 per 


cubic yard. In addition to replacing a cost of disposal 
with a cash income, they have built up good will with 
the citizens of their community by supplying an 
easily handled, useful fertilizer at a moderate cost. 


Write for details on this “income producing” equipment. 
Available in capacities from | to 150 cubic yards per 
hour in electric motor, gasoline engine or belt-to-tractor 
drives. Turn an “expense” item into a “profit” with a Royer. 





reques! 
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name on ROYER foundry & machine co. Rove) 


170 PRINGLE ST., KINGSTON, PA. 





This exclusive 5-minute operation 


gives WROUGHT IRON built-in 


protection against corrosion 


The pig iron has been melted in the 
cupolas ... purified by the bessemer 
converter. An exact iron silicate has 
been readied in special rotary fur- 
naces and moved by ladle beneath 
the machine holding the highly re- 
fined, molten iron... everything is 
ready for the key step. 

The signal is given. The processing 
machine tips its ladle forward 
Molten refined iron flows at a con 
trolled, predetermined rate into the 
ladle holding the melted silicate. 
This operation is shown above. The 


falling iron stream penetrates into 


BYERS 


the silicate, then separates into drop- 
lets. Liberated gas from within bursts 
apart the solidifying droplets. The 
shattered fragments settle continu 
ously to form a “spongy mass” 
welding hot—in the molten silicate. 
This ‘‘sponge,’’ weighing three 
tons or more, is pressed into a rec 
tangular block called a ‘‘bloom.”’ 
Giant rolling mills give final form 
to the useful material—-W ROUGHT 


IRON 


Because the thousands of fibers of 


silicate gathered in the mixing oper 
ation and distributed through the 


Purifying iron in bessemer 


Sponge ball” goes to the press 


body of high-purity iron are unaf 
fected by corrosion, they establish a 
“defense in depth” against corrosive 
attack. 
stays on the job longer, at lower cost 


This is why wrought iron 


per year 

Our booklet, The ABC's of 
Wrought Iron, tells more of this 
story. Send for your copy 

A. M 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, At 
lanta Chicago, St Louis. Houston, San 


tyers Company, Pittsburgh 


Francisco. International Division: New 
York, N. Y. Available in Canada and 
throughout the world, 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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THOMAS J. WATSON, JR 


“IBM was one of the 


. P . ‘ 99 
first companies to... 


ivs been proud of the fact that IBM was 

iirst companies to put into effect the Payroll 
Plan for the pure hase of United States Savings 
nd | am delighted to see this patriotic endeavor 
ear by vear and increasing throughout 
nization, Today thousands of IBM employees 
h thei parti Ipation in the Plan, are he Iping their 
| providing for the future of their families 
and themselve THOMAS J. WATSON, JR., President 


International Business Machines Corporation 


Portrait by Fabion Bachrach 


If employee participation in your Payroll Savings Plan 
is less than 50% ... or, if your employees do not now 
have the opportunity to build for their future through 
the systematic purchase of U.S. Savings Bonds ... a 
letter to: Saving{s Bonds Division, U.S. Treasury De- 
partment, Washington, D. C., will bring prompt assist- 
ance from your State Director. He will be glad to help 
you put on a person-to-person canvass that will put an 
application blank in the hands of every employee. This 
is all you have to do. Your men and women will do the 
rest, because they will welcome the opportunity to 


build for persor al and national security. 


The i nited States Government does not pay for this adve rlising. The Trea ury Department 


thanks, for their patriotic donation, the Advertising Council and 


Water & Sewage Works 
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Typical “ACCELAPAK” Installation 


ACCELAPAK Packaged Plants 


Trade Mark 


for Complete Water Treatment 


Here is the answer to the water needs 
of small communities, camps and re- 
sorts, estates and industrial plants—the 
“ACCELAPAK” treating plant — pro- 
ducing the best water obtainable with 
a minimum of operating supervision 
and at the lowest cost. 

Designed for capacities as low as 15 


g.p.m., operation of this plant is sim- 
plicity itself with “once a day” charg- 
ing of chemical feeders and electric 
interlocks to start and stop the plant 
from float switch in the clearwell. 


Write for illustrated literature, or 


ask your consulting engineer. 


INFILCO INC. 


923 S. Campbell Ave., Tucson, Arizona 


Field offices in principal cities in } th America me 


The one company 
atfering eavipment 
for all types of 
woter and waste 
treatment 
coagulation 
precipitation 
sedimentatior 
filtration, fletation 
aeration, ion 
exchange ond 
biclogical processes 
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WITH 
TRIDENT 
you 


ERNIZE 


AS YOU REPAIR 


... at only a fraction of the cost of new meters 


t's easy and a proved economy .. . to keep 

your Trident water meters up to date. Parts made 
for modern Tridents, embodying every thoroughly 
tested advancement known to the science of meter- 
ing, are designed to fit into any Trident water 
meter of the same size and type . . . no matter 
how old. Every time you replace worn parts with 
genuine Trident parts, the meter’s ready for many 
more years of accurate service at only a frac- 


tion of the cost of scrap-and-replace programs. 


No need to keep complicated stocks of parts 
for many models. Just keep the latest Trident parts 
on hand. Reordering and stock control are simple, 
and your meters never become obsolete. Training 
service men is easy, too. Not only is the Trident 
extremely simple and virtually fool-proof, but also 
your service men need learn only one model. 

This 50-year policy of Trident is your best assur- 
ance that the meters you buy today will earn maxi- 
mum revenue for your utility . . . with lowest yearly 
costs . . . for many years to come. 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 











1430 Lakeshore Road @ Toronto 14, Onterio 


Branch Offices in Principol 
American and Canadian Cities 
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INDIANAPOLIS, IND A corner of the meter shop where two test benches are located 


Meter Maintenance Increases Revenue 
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O™ E you have meters in your - 
water system, proper meter main by M. O. HAZLETT 


tenance is a logical step. | think you 
will agree that if meters are worth 


> 


Mr. Hazlett is Sales Representative of the Neptune 
Meter Co. for the State of Montana. His paper is 
worth keeping at top efficiency adapted from one presented by the author at a 

There are two major phases in ‘ school for operators and managers of water 
water meter maintenance. One is the sewage and industrial waste treatment plants at 
problem of testing them; that is, to Montana State College, Bozeman, Mont. 


installing in the first place, they are 


see at just what level of accuracy 














they are performing. The other major 
aspect of maintenance 1s the problem 
of repairing them so they wil! op I would like to enumerate some of meters are no exception. Today most 
erate properly the reasons for maintenance. As you water system operators are no longer 

There are many details involved know, any mechanical device is sub taking it for granted that once meters 
in both these phases of water meter ject to wear and requires a certain are installed, the problem of accurate 
maintenance, Before discussing them, amount of care and service. Water recording of water delivered is solved 
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R MAINTENANCE INCREASES 


CHAMPAIGN, ILL.——Test bench of meter shop where ten residential-size meters can be 


tested simultaneously 


e all heard of cases 
ror 
but 


ave functioned 

vithout 
“A led the 
appreciate 


tor 


stopping, 
water worl 
that 
accurac at 


ter 


meter 
hecked 
every five and 


eet 


I ha 


eat ol 


not stopped alter 
still 
the 
cle signed and man 
to the highest 
in time be 
nits of 


service, it may 


ffered from wear. Even 
le meter 

according 
expected 


use 


Basic Reasons for Maintenance 


an reason tor proper maim 


If a meter 


it «ot 


rairie 
properly because 
in under-registra 
ins that 


etlect, 


corvee Cot 

the 
thei 
50 


getting 
i reduction in 
vhere trom 5 to 


the 


council of 


rate 
the 
not 


ins that 

the ity 

regulatory body 1s 
wed 


rea 


vevel the vatet 


from the unfairness 
om under registratior 
maintained 
to the 


work 


roperly 

time 1 done 
the wate 
not actuall 


the 


does 

for all 

il ind deliver 
f the 


water it 


importance ot 
regis 
main problems 
The 


water 1s 


compl ‘ wcurate meter 
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ibutiot percentage 
directly 


Chis 


ot tor 
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CXCESSIVE los ot water 
the detection and re 


hydrants, 


occur because 
is corrected by 
pair ot 


toilets and other 


leaks in services, 
fixtures 
I’xperience has shown that systems 
which suffer from extremely high per 
capita use benefit from accurate reg- 
delivered. In the 
saving 


water 
final an: this results im 
in production, purification, and dis 
and in 


istration of 
ily 51S 
costs Cases 


tribution many 


contributes to increased 

Only by the 
water delivered against that consumed 
the leakage or within the 
system be held to a reasonable limit 
An of 
ducted at Hartford, Conn., indicated 
that in houses equipped wtih tank 
toilets 27 to 50 per cent of the total 


revenue 
accurately measuring 


can wast 


interesting series tests con 


rates 
Ob 
that 
meter maintenance be carried to such 
that 
the 


mount oft water used was alt 
less than one gallon per minute 
viousl it is vitally important 


an extent accuracy 15 preserved 


well below one gallon per minute 


rate 


Frequency of Meter Testing 
lo 


regi 
tests to he 


meter 1s 
calls for 
generally 
installed 
have been repaired 


determine whether a 


with accuracy 
lests 


meters 


tering 
mace are 


made before new are 


or attet old ones 
But the 


periodic 


problem that comes up in 
testing is the problem of 

‘How often should water 
tested,”” is the 


when thought ts given to a 


Trequermn 
meters he juestion that 
comes uy 
mete! 

In many states the utility regulatory 
have set arbitrary limits that 
from 5 to 10 years. This refers 
ch meter 


testing program 


hocte . 
range 


to the 1 residential Size 


REVENUE 


which is in most common In 
some cases this limit is set on total 
registration figures rather than on a 
time limit, such as 100,000 cubic feet 
on the %-inch meter 

Actually, the determination of fre 
quency of meter testing depends on 
local conditions. Various factors enter 
into this problem. Water supplies 
differ materially in the character of 
the water, and the effect of 
kinds of water 
greatly. Water pressure may also be 
a contributory factor the 
fune tioning of meters. While ‘ yregon 
rule requiring every 
years, the average othe 
is either five or ten ars for 
those states that do have a ru And 
prov lor 


seven or eight 


use 


various 


on meters aries 


affecting 
has a testing 
three 
states 
les 


in a few cases the rule 


testing every years 
he selection of a parti ular cycle 
depends on the results of « 
in each local Ac rec 


ords of meters tested, together with 


x perience 
Situation urate 
the costs of parts and labor involved, 
will help determine the fre 
finally adopted 

In addition to the factor of the 
quality of water which differs in each 
system there are other elements that 
make it virtually 
universal rules in the field of 
maintenance 

Cost of repairs, which includes 
labor, transportation of meters from 
homes to the shop, and the efficiency 
of different systems are all factors 
that enter into the picture. And they 
are all factors that vary not only from 
state to state, but from town to town 
in any particular state 


uency 


impossible to set 
meter 


The Meter Maintenance Program 


to the 
vorth 


ce pro 


Iwo general rules that appl 
problem of whether or not it is 
while to up a 
gram can be cited here 

One rule, less complicated than it 
appears, states: “In period of 
time the highest net revenue from a 
metered water system is 
when the of 
maintenance just equals the 
revenue if such 

“Highest net revenue” means total 


set maintenan 


any 


received 


cost meter re 


pair and 
| of 


work is not done 
collections less meter maintenance and 
repair. ‘Period of time” is any period 
of which all meters 
have been in the shop at least once 

Another rule (stated by 
Sopp, a nationally known expert from 
the Los Angeles of 
Water and Power) the 
same thought in another way. Here 
is what it “It is economically 
advisable to remove a meter for test 
and overhaul when the average an 


years, during 
(,eorge 


Depat tment 
expresses 


says: 


nual cost of such removal and over 
haul is equal to the average annual 
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METER MAINTENANCE INCREASES 


REVENUE 


KENOSHA, WISC.—Meter testing and repair shop layout featuring adequate space and plenty of light 


because of the cde 
the meter 
After frequency, the problem that 
comes up most often in meter testing 
is the rate of flow at which tests 
should be Available reports 
that tests are conducted at 5% 
inch at 20 gpm, 
gpm, etc., depending on 
2 gallons per minute) and 
at a rate of '4 gallon per minute 

All te 
for tests to be 
minute 


loss ‘ revenue 


creased ethciency of 


made 
show 
inch or x x 
inch at 30 


1 
size ti ofr 


recommendations call 


4 gallon pet 


sting 
made at 
because of the large volume 
that is in the 
average home at the Chen 
too, it kept in mind that 
drips and sma 
at such low rates of 
will not 
on any bu 


The importan if low-flow test 


of water consumed 


low rate 
must be 
I] generally 
that they 


accurately or at all 


leaks are 
flow 
register 
t sensitive meters 
ing cannot be stressed too much, since 


the great ajority of domestic water 


metet are used in services where 
, predomi 
up a 


total 


mal Ti gpm or les 


mall flows make 
h as 50 per cent of 
\ r consumed 

The 1 r is often called the cash 
register of water works industry 
\ casl gister that is 
all denominations 
a retail shop and, 
the im 


inaccurate mn 
recording would 
he objection: > in 
imilarly, im water 


portar ce ot 


retailing 
flow 
recalled that a large 


low accuracy 18 ap 


parent when it is 


percentage of the consumption of the 


average water utility is in the retail 
shop classification 

rhe first step in starting a program 
of metet 


either the 


maintenance is to remove 
oldest meters from 
tinuous service, or those meters that 
the highest total 
In this way, the system would bene 
fit the getting its oldest 
meters from service, in 
spected, overhauled and tested 


con 


have registration 
most by 
removed 


The Meter Testing Installation 


Now, before turning to a few com 
ments on repairs something should be 
aid about the equipment and facili 
mall sized 


ties needed by the average 


ystem. The first requisite is to supply 


adequate space. This should be sufh 


house equipment proper] 


There should also 


storayve ot re pair 


cient to 
without crowding 
he enough room for 
parts as well as new and repaired me 
te? 

In regard to the test branch, it is 
vell to consider, even for the smallest 
type of shop, the advantage ofa 
multiple testing unit where from four 
to ten small meters can be tested at 
time. Again let quote Mr 

(Los Angeles Department of 
stated that 


and 


one me 


Opp 
Water and 
an appreciable saving in time 
effort can be gained [by multiple test 
ing| over that of a single meter test 
operation 


Power) who 


bench 


Water & Sewace Works, 


Equipment for the test bench 
10-cubic foot of 
foot or 10 
test 


should include a 
100 vallon, and ] cubs 
gallon, test tank 
The indicator is 
considered essential to the 
proper the rate of 
passing the meters during 
the testing procedure 

Other 
should 
cleaning of meter cases; at least two 


and a flow in 


dicator low-flow 
generally 
control of flow 
through 
equipment for shop work 
include some equipment for 


adequate and sturdy work benches 
preferably metal topped 


bench for gear train and register re 


one small 


near the bench 
buffers : 
drills: et 
available 


a deep-set sink 


parts ; 


pairs; 
ror washing muscel 
laneous hand tools; dies: 
Mostly, this 
at local hardware 
meter manutacturers 
\ portable metet 


ible to prove to the consumer a 


equipment 1s 
stores, or trom 
hould be avail 
well 
as yourself that an installed meter i 
Portable meter 
connected to a sillcoch 
or outsice order to check 
the meters in the pit of hox If you 
cannot afford to buy a portable, ordet 


running accurately 


usually can be 


faucet, in 


new meter from the manufacturer 
and state what you are 
it for. | 
means of testing, as any 
dirt 


yoing to use 
do not recommend this as a 
here 
and will 
Chis field 
testing method does help public rela 
and if the service 


error 
and 


through wear ort 


throw the service meter off 


tions meter doe 
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CHESTER, PA Test bench of this meter 


tronic controls 


the 


be taken in and tested on 


portable 


close to 


Steps in Meter Repairing 

that the 

repair procedures 1} 
stand that 

repaired 


recognized 


undet 

iM etlectivel 
licated equipment 
led for 


in meter repair 


ifter the meter has been tested, 
il disassembly of the 
ir care should be given 

chambet since it 1S 
ntial that they be prop 


high accuracy 18 to 


should be 
pecial attention should 
train \ll gears, 
ishings should be 


We recommend the 


| ber care 


yea} 


i embled whene vet 
repaired, if needed 
hould be added 
hould be installed, as 
holding the 


oil-enclosed t pe 1s 


and 


train to 
ether 


ec iti ‘ reat my be sub 
titutec 

L Te ittit ”) ind register need 
that no 


accuracy to 


| 
iretul t nti fo assure 


binding action ill cause 
pecially at the 
\fter all parts of the 

attention 
bled 


proot ot 


ill off, « low flows 


meter have been 
and the 


testing alter re 


irl ! iT 
mete et 
workman 
run 


was not repaired 


pair it nece at 
hip. It the 

then it 
Standards for 
attet 
those for 


meter does not 


iccurate!l 


proper! meter pet 


formance repairs are generally 


the same as new meters 
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shop is equipped with the latest type of elec- 


Payment for Meter Repairs 


that fre 
with a 


the 
quently arises in 
meter maintenance program is “Who 
hould pay for the repairs?’’ This is 
an interesting 


(One ot questions 


connection 


question which has 


been answered more or less similarly 


by the operators of many water sys 
tems 

lypical of how this problem has 
report from Kala 
mazoo, Michigan. Here is what Earl 
IE. Norman, the manager of the City 
Light and Water Utilities reported: 

‘We operated under the plan of 
for and 


been solved is a 


charging customers meters 
repairs and found that there could be 
no worse plan, relative to public rela 
An extra charge of any kind, 
regardless of how justified it may be, 
irritates the public. We have, there 
eliminated charges en 


tions 


lore extra 
tirely 

We feel that a utility, 
whether it sells water, gas, electricity, 


or steam, and whether it is privately 


public 


or publicly owned, should charge for 
the commodity sold, at the meter, and 
should make no other charges. We be 
should 
expense the metering devices and the 


heve it maintain at its own 


distribution system up to the point 


ot measurement 

\nothet aspect of the repair costs 
involved relates to the occasions when 
at fault 
in such instances, 


the customer is In many sys 
tems the customer 
[Typical of this attitude 
the 


Commissioners in 


IS charged 
is the procedure 
Board of Water 
Detroit. Here is what they say 

“On 2-inch and smaller meters we 
make all repairs, except those caused 
by customers’s carelessness or lack of 


reported by 


frozen 
hot 
actions of 


We think 


such as meters, 
water, 
owner;°rs or 


this ts 


protection, 
recurrent damage by 
breakage by 
tenants, et 
table.” 


equi 


Experience with Meter Maintenance 


In conclusion, I would like to re- 
port some experiences of maintenance 
programs in various parts of the 
country. Proven results are the most 
convincing arguments in any field, 
and they apply particularly in the 
water works industry 

lhree years ago, the town of Win- 
chester, Virginia, mitiated a program 
of meter testing and repairing. At the 
last report, half of the town’s 4,200 
meters had been taken out and tested, 
overhauled and replaced 

rhis is what S. H super- 
intendent of Water and Sewers had 
“Our records show the pro 


Reeve S, 


to Say 
gram has increased revenue, in those 
areas where the project has been com- 
pleted, by than 14 cent 
Not only is our program pa for 
itself, but it is also substantially in- 
creasing the city’s water re 
Chat report is from a town of only 
14,000 population 

A similar experience is reported 
from Green Bay, Wisconsin, a town 
of 46,000 population. A meter 
was conducted between the years 1937 
and 1940, during which time 10,072 


total 


more per 


ing 


venue.” 


survey 


meters were repaired at a cost 
of $21,115 

In 1936, before the survey started, 
64 per cent of the 1,064 million gal- 
lons of water pumped was accounted- 
for, and $264,877 received in 
revenue 

In 1940, the year the 
completed, 81 per cent of the 1,066 
million gallons pumped was a 
counted-for $301,245 was re- 
ceived in revenue 
that almost the 
was pumped during the year before 
the survey started as was pumped the 
year it was completed. The rates 
were in effect during both years, but 
the revenue depart 
ment was $36,367 greater in the year 
the test and repair progran 
summated 

hus, we see that in this Wisconsin 
city, the increased revenue during that 
one year more than paid for the cost 
of the entire meter test and repair 
program 

lo sum up, it should be emphasized 


was 


Survey was 


and 
These figures show 
water! 


Same amount of 


sane 
received by the 


was con 


that this type of experience has been 
reported over and over again. Re 
ports from all parts of the country 
confirm that effective maintenance 
procedures result in both curtailed 
water waste and in increased revenue 
for the water system 





Rubber-Lining a Large Reservoir 


The unique application of 14,000 square yards of rubber sheeting 
to make a completely water-tight concrete reservoir 


DESCRIPTION of one of the 

most unusual, but most effective, 
repairs to a reservoir damaged by 
subsidence as a result of coal mining 
operations, by lining with rubber, is 
contained in a paper presented by 
\. G. McLellan to a meeting of the 
British Institute of Water Engineers 
In his paper he states that “the chief 
interest lay not so much in the nature 
as in the magnitude of the task’”’ 

The Mill Hill New 
castle Upon Tyne was of an orthodox 
design, having 
and reinforced 
roof. Each of two construction instal 
ments had dimensions of 360 feet long 
and 300 feet with an 18-foot 
depth of water. A half-height 
sion wall included to allow for 
washing without interruption of sup 
ply Che walls were constructed in 50 
root lengths, contraction 
joints of crimped copper strip and 
asphalt. The floor was only lightly re 
inforced, and the beam 


reservoir ot! 


mass concrete walls 


concrete floor and 


wide, 
divi 


was 
between the 


root was ot 


and-slab construction supported on 


square section reinforced 
columns 

lhe first instalment in the construc 
tion incorporated an inlet and mixing 


chamber 


History of Reservoir Damage 
In Jul 


completion of the 
leakage developed through one of the 
N l reset 


omts ot Vo 
stopped by 


19U38 before the 


shortl 


second instalment, 


wall contractior 


voir. This leakage was 


cement grouting, but started again in 


September. In spite of repeated grout 
March 


ings, by 1939 leakage was at 


the rate of 0.35 mgd. Several wall 


oints had and cracks de 
veloped in the floor. From that 
onward the de velopment or crac ks to 


opened 
time 
a greater or lesser extent wa con 
tinuous 

No. 2 reservoir was 


March 1939 
month it 


put it 
and by the fol 
lowing leaking 
From then on the 
first reservoir, the history of the No 


to opera 
tion in 
too Was 
as in the case of 
2 reservoir was continuously one of 
grouting the 
floor cracks and wall joint openings 
in the belief that with the 
of coal extraction, the 


constantly developing 


recession 
movement 
would cease 


Meanwhile and more serious from 


concrete 





A Digest by JOHN FINCH 


of a paper by A. G. McLellan, Engineer & General Manager, Sund- 
erland and South Shields Water Company, England. Mr. MclLellan’s 
paper, titled ‘The Lining With Rubber of a Large Service Reservoir 
Damaged by Mining Subsidence,” was presented at a meeting of 
the British Institution of Water Engineers. 





the point of view of structural sta 
bility of the reservoir, there existed 
the cumulative effect of the escaping 
water on foundations. Large cavities 
the floor of No. 1 reservoir 
were caused by scouring 
por kets of sand under the clay foun 
dations. The first of the por kets was 
found in 1942 and the latest in 1949 
as a result of both in and 
around the reservoir. The 
filled with and 
grouted solid 

\lthough it was appreciated that 
repairs by cement grouting provided 


under 
away of 


boring 
cavities 
were 


were concret 


no permanent solution to the prob 
lem while movement was taking place 
it was confidently that the 
movement would gradually cease as 


assumed 


CAVLEING BOLT anc HOR / 
4 ¥@-O1am HOLE ~ 
‘ 


£860N 


Va- Ol ane MONEL 
meta tour 


. z 2 
“At i mCHES 


METHOD of fastening lining to reservoir 
wall and floor 


the coal extraction receded trom the 
site. This expectation, however, wa 


not realized 


Evolution of Rubber Lining 


With the that 


no reliance could be placed on com 


growing realization 
plete cessation of ground movement 
was made to introduce a 
degree of articulation into the 
at those cracks which were repeated] 
out. This work consisted of 
installing into the top floor layer 
along the line of the crack, 
concrete panel having bitumen sheet 


an attempt 


floor 
opening 
a narrow 


ing on its lower and vertical surface 
so that it could slide over the 
floor layer. Although this solution 
proved successful for the crack s 
treated, it obviously would not be the 


answer to cracks yet to develop i! 


lowe ! 


places which could not be forecast 
In 1948 an experiment was mace 
with high grade rubber trip 2 feet 
inch thick, stuck to the 
concrete walls and floor over the ling 
of the cracks. The experiment wa 
encouraging, enabled thi 
the reservoir to be used for 


wide by 


most and 
part ot 
almost 
leakage of only 7,000 gallons per da 
However, the greatest difficulty wa 

in drying the 
to effect the seal with the 


seven years with a maximum 


experienced concret 
sufficiently 
rubber 
With the development of plastics, 
considerable experimental work was 
done in the reservoir with polythene 
sheets of thickness 


atistactory method of 


but no 
welding the 
evolved. It 
was but a simple step from this study 
to think in terms of rubber, although 
the cost of such an area of high-grade 
rubber was at first thought to be pro 
hibitive 

However, each had 
pre-war approximately £75,000 
each might well cost £200,000 to con 


varying 


sheets together could be 


reseryvol cost 


’ 
and 
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RUBBER-LINING A LARGE RESERVOIR 


struct at current costs; therefore, a 
substantial expenditure to restore util- 
ity of the reservoirs was considered 


justifiable 


Preliminary Stages in Lining 

In 1950, technicians of the Dunlop 
Rubber Company were asked for their 
views on the project of complete lin 
ing of No. 2 reservoir with rubber 
sheet. The Company asked to be al 
lowed to line a small area of one of 
the reservoir compartments: first, to 
determine whether the scheme was 
practicable ; second, to develop a suit- 
able technique ; and third, to establish 
a suitable basis on which to quote for 
the work. 

Accordingly, in 1951 an area of 90 
square yards including a mitred wall 
junction, a 24-in. diameter pipe 
through the wall, a column base, etc., 
was chosen to be lined with rubber 
sheeting. As a result of this experi- 
ment it was decided that the project 
would be practicable, but that the rela- 
tive humidity of the atmosphere in- 
side the reservoir might, on occasion, 
be so high as to cause considerable 
delays in the progress of the work. 

Before embarking on the full proj 
ect, therefore, it was decided that the 
mixing chamber should be lined as a 
further experiment having amongst 
others the following advantages : 


1. The repair of the mixing cham- 
ber was in any case an essential part 
of the repair work. 

2. A water test could be carried out 
on completion of the work. 

3. Tests for potential taste troubles 
could be made 


On the last point Mr. McLellan was 
particularly anxious, as the otherwise 
satisfactory solution of the problem 
might be wrecked by such a contin 


SPECIAL JOINTING precautions were necessary around pipe and dividing wall junc- 
tions with reservoir walls 


gency. 

his work on lining the mixing 
chamber was completed. It demon 
strated the efficacy of the lining, and 
also the fact that the rubber did not 
impart any objectionable taste to the 
water 


Preparations for Lining a Reservoir 


In May 1953, the Dunlop Rubber 
Company quoted for the lining of No 
2 Reservoir, based on the use of % 
inch thick rubber sheet. ‘The quotation 
provided for “standing time’’ when 
conditions in the reservoir might be 
too damp to allow making efhcient 
rubber-to-rubber joints 

Heat drying was considered to be 
impracticable as a method of drying 
out the reservoir, and three wind sails 
were eventually rigged over and 

INSTALLATION of rubber lining sheets was comparatively simple through the manholes. The efficiency 
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JOINTS between individual lining strips were 


of this means of drying was quite re 
these 
was required 


sails, 
no standing time lhe 
speed in completion of the contract 


markable: as a result of 


vas attributable in no small measure 
to the use of this device 
The Dunlop Rubber 
contract included the 
delivery of the rubber 
its fixing, laying, 
surfaces to he 
Water ompany 
lhe preparation of walls and floors 


Company's 
manutacture 
and together 
vith 


on 


and omting, 


prepared by the 


sisted of casting cylindrical con 
around all colum 
vith the 


ction ot 


crete bases 


their junction floor al 


every other jur a vertical ob 


with a horizontal surface 
the walls 


mh h d 


tructior 
and fixing 25,850 
Monel metal 


then 


drilling 
lameter 


bolt anchors 


juarter 
bolts 


screeding to a 


in ““Rawlplug 
smooth finisl ill wn 


places in the floor 


Fixing and Laying the Rubber 


I he rubber i cle ered 1! 
} teet wide hy 
id 


nrolled down 


25 reet long 


the vall 
the bolts 


surtace 


studded on to Lome haped 
were screwed 


base of the 


the drawings 


ebonite nut 
the 


how nm in 


moulded 
hand tight 
rubber. As 
nuts 
date 4-1 
vithout presenting angular proje 
which these 
patches Che 
enough to rut 


on to 


these were shaped to accommo 


ch diameter rubber patches 


might puncture 


sheets 


tions 
vere long 


itself 


rubber 


onto the floor 


RUBBER-LINING A LARGE RESERVOIR 


covered by lapped patches rubber-cemented in place 


inches 
held 


rubberized 


the 


above 


top edge was located 4 
level, and 
against the wall by 


overtlow was 
firmly 
steel straps 

Che floor rubber 
the floor and was carefully “tailored’”’ 
round all the cylindrical surfaces at 
column Nowhere the 
floor or was the rubber 
made to adhere to the 
the 
pipe supports 
butt 
joints were made 
lhe 
cover strap three inches wid 

It was thought that during the fill 
ing of the reservoir there might be a 


rested freely on 


bases, etc on 
wall surfaces 
concrete, ©&%x 
the 
All 


and 


cept on Ssurtaces ot column 
rubber 


the 


solution 


hbase 5 and 


sheets were jointed 
with cold 


joint was finished with a rubber 


considerable volume of air trapped 
between the rubber and the 
that the trapped air might be 
to the division wall, and there tend to 
inflate part of the ering 
\ccordingly air reliefs 
vided 

After testing by means of a 
testing equipment, the reservoir wa 
filled with tested at 
progressively increasing depths until 
full 
ichieved 

While it is not possible to estimate 
the life of the rubber, it 
servatively be put at 20 years 
conditions existing in the res 
are considered ideal for the pre 


concrete : 


forced 


rubber CON 
were pro 


park 


vater and was 


Complete water tightness wa 


Mia con 


tion of rubber 


The total cost of lining the 


voir, excluding the mixing chambet 
was £67,900. [This total includes the 
supply of materials, £60,072 ; and pre 
paratory work, £7,888. The total area 
14,600 square yards, 
completed in 20 


of the lining is 
the 


wee k -) 


and work was 





Camel in Ridgewood, N. J., 
Emphasizes Water Shortage 


Ricdye 
eves recently, 


Lhere 


\ trafix 
rubbed hi 


otheet in 
N. Je, 
he saw 


no doubt about if 


a camel in town 


a camel was bear 
right in the mai 


Ridgewood 


him 
\ illage ot 
ized up the sit 


ing down on 
street of the 
lhe officer quickly 


lhe 


tor 


uiatior camel, regardle oT 
where it wa 


walk dowt 


reason being 
right to 
treet 
led by its owner 
the 


i pertect 
illage Att 
lhe camel 


hbered ut to 


i] intersection 
left 
ented a problem, hecau ‘ 


a left-hand 


attempted to make a turn 
pre 
expre forbade 
the cornet 

Ihe 


children’s 


hired from a 


Action for 


id heer 
the 
Committee to 


animal hi 
FO) by 
vood dramatize 
illage’s water 


re ading 


Ridge 


It carries 


hor tage 


an go W ithout water how abot | 
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WATER WORKS PRACTICES 





Coagulation 


The Twenty-fifth of a Series 


PRI LOUS LECTURE, 
ting of three parts, pre sented 
handling 
brief 


m chemical and 


t contamed a discus 
veral wherein 


ils are used. (ne ot these proc 


of ‘ processes 
oagulation, is extremely impor 
iter works practice, particu 
| the treatment of surface water 
lhis current lecture takes up 


Ibject of coagulation in some ce 


Fundamentals 


fication is the term applied 
the removal of suspended and cis 
water by means 


ed matter trom 


other than filtration 


| he 


both co 


term is often used to im 


wulation and sedimenta 


1 hve 
nt which involves upflow pas 


term 1 also applied to 


of water through previously flo« 


mirth le 


lated ’ 


b. C coagulant is achemical substance 
hic h \\ het 
rine \A ith 


added to water, will com 
certain substances, ordinar 
present in water, and form a pre 
cipitate comprising floc particles, more 
with a 


or |e gelatinous in characte 


to destabilize and remove sus 


pended olids 


‘ ipacit 
and some colloids from 


iteT 


c. Coagulation is a two phase proc 
ess Of mixing and flocculation to pro 
destabilization and agglom 

some colloids and all finely 


luce the 
eration of 
divided susp nded matter by the addi 


tion to the 
7 


water of an appropriate 


oc-forming chemical coagulant 


d. Colloid is the term applied to dis 
persed matter that will not settle under 
quiescent either 

extremely finely divided or 
stabilized by electric 
(See Sol). 


conditions, because 
they are 
because they are 


charge or solution links 


is the term applied to the 
formed in 


e. Flo 


small gelatinous masses, 
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by GEORGE E. SYMONS, Ph.D. 

Dr. Symons is Consultant and Technical Editor, 
Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form of short course lectures. 
These are designed to assist plant operators, stu- 
dents, and all who wish to review fundamentals in 


this field. 





water by the addition of coagulants 
thereto, or by coalescence, agglomera 


tion and binding toge ther of colloids 


f. /locculation is the term applied 
to the slow agitation of water contain- 
ing a coagulant, to cause the growth of 
floc particles by collision, aggregation 
and coalescence of colloids and sus- 
the second 


pensoids. Flocculation is 


phase of coagulation 
g. Mixing is the first phase of coag 


ulation and consists of a violent agita 
tion of the water for the purpose of 


MODERN flash mixer—Dorrco. 


rapidly dispersing the dissolved coagu 
lant 


h. Sedimentation or settling is the 
process of subsidence and deposition, 
under the influence of gravity, of sus 
pended matter carried by water 


i. Sol is the term applied to a liquid 
containing finely divided 
particles dispersed as a colloid thereim 


extremely 


j. Suspension is the term applied to 
particles dispersed in water and pre 
vented from settling by the movement 
of the water. Such particles will settle 
under quiescent conditions 


k. Up-flow coagulation, sometimes 
termed solids-contact clarification, 1s 
the process of making water, to which 
a coagulant has been added, flow up- 
wards through a suspension or blanket 
of floc particles (sludge) previously 
formed 


1. Coaqulant aid, is a material (usu- 
ally a finely divided solid added to the 
water as an aid in floc formation and 
settling 


2... THEeory oF COAGULATION 

a. Chemical coagulation involves 
complex reactions and equilibria be- 
tween several variables, including the 
colloids in the water, the coagulant and 
the water itself 


b. The original theory of coagula- 
tion, now disproved, suggested that the 
gelatinous nature of the floc trapped 
colloids in its fluffy structure 





c. Modern theory explains coagu- 
lation as the destabilization of the sol 
by neutralization of the charge carried 
by the colloidal particles, thus break- 
ing the solution link 


1) Two types of colloids are im 
portant i a) turbidity 
(b) colloids 
the added coagulant 


coagulation 


and color in water and 


formed 
urbidity and color « olloids are 


negatively charged; coagulant colloids 
are hydrous oxides of tron or alumi 
num and are generally positively 
charged 

; colloids 


neutralization by 


Negatively charged 
are destabilized by 


the oppositely 
colloids 


charged hvdrous oxide 


MECHANISM 


a. Compounds of iron and alumi 
num ionize in water and produce ca 
tions and anions of high valence and 
will react with alkalinity to produce 
imsoluble hvdrous oxides 


Positive cations destabilize the 


negative ly « harged colloids 


Negative anions destabilize 


positively charged hydrous oxides of 
iron and aluminum 


b Negative colloids (espe ially 
| ay be destabilized best at low 


- hydrous oxides at higher 


c. Rate of coagulation* depends on 
exchange capacity of the colloids re 
moved ; ¢ xchange capacity being the 
measure 
ment of 


tions 


1f the tendency for replace 


( 
' 
| 
I 


ow-valence cations with ca 


of higher valence 


1) When the exchange capacity is 
coagulation is slow unless a bind 
metal oxide is 
Hydrous oxides, being posi 


low 


ing agent, such as a 
present 
tively charged, interact with negative 
colloids and 


sults 


mutual coagulation re 


When exchange capacity 1s 


high, a binder is less important and 
coagulation occurs due to the destabil 
ization of the turbidity and color col 


] 


loids 
due to 
1000 
such particles 
are not naturally present, they should 
be added by using coagulant aids 
Particles larger than | 


xchange capacity is 
than | 


diameter ; 


particles smaller mu (1 


nil i! 


mu act 


nuclei on which floc 
d. Chemical 
lat ts are 


follows 


can grow 


reactions for coagu 


expressed most simply as 


COAGULATION 
































AROUND THE END TYPE 





CS 























OVER AND UNDER TYPE 


HYORAULIC JUMP TYPE 





MECHANICAL 


~ 


MIXING TYPE 











SPIRAL FLOW TYPE 


MIXING CHAMBERS of older conventional types. 


1) Aluminum sulfate 


\ SO.)ae 14H2Os \ +4 SOx 
+ 


Al + 6OH~ —» AleOne x Held 
= 


The hydroxyl (OH 
must be supplied by natural alkalinity 
which, if insufficient, must be aug 
mented by adding alkalies (lime, soda 


1OnS 


ash, etc. ) 
For natural containing 
bicarbonate alkalinity, the reaction is 


expressed as follows 


waters 


ei4 He) Ca(HCOae a 


Alef he @ = Het) 4CO x Ht.) 


?) Ferric iron salts are similar in 
reaction 
(3) 


Ferrous iron salts 


FeSOu ~~ Fe so 
> 
Fe OH » FeO ex HeO 


{PFeOe xx HO 4+ O > Pests @ x Hel) 


. For waters containing natural 
bicarbonate alkalinity the reaction is 


expressed as follows 
4 FPeSOv e 7 HeO + 4 Cal HCoOn 


$CaSOy 4 FPeeOs ¢ x Hel) 


hydrous oxide 
lhe 


values 1} 


e. Formation of the 
floc is best at certain pH values 
pH 


known as the isoelectric 


(1) For filter alum, this range may 
be from 5.5 to 7.4, depending on 


optimum range of 


range 


whether the water is soft and colored 


or moderately hard and moderate] 


turbid 


) 


fej 
tate 
wards 


herr salts will precipi 


a pH range from 4.0 up 


iron 


overt 


(3) Ferrous iron sulfate precipi 
tates at a pH of 9.5 and up, but 
the ferrous hydrous oxide i 
soluble below pH of 9.5. its useful 


ness can be extended by the presence 


since 


of dissolved oxygen, which produces 
the hydrous ferric oxide at pH values 
down to x 5 


NEED lor COAct LATION 


a. Objectionable matter in raw 
silt, organic mat 
ter. color, algw, and bacteria 


water includes clay, 
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COAGULATION 
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FLOCCULATOR of rotating-paddle type—American Well Works. 


4) Ferric chloride Older plants provide coagula 


Ferric sulfate tron periods from 10 to 90 minutes 
e water acceptal Ferrous sulfate (4) In general, a relation exists 


dustrial use Sodium aluminat between amount of coagulant added 


| of these hy b. Quantity of coagu and the time necessary for optimum 


rulation an cimet 1) See previous lectu flocculation 
on feeding Che minimum quantity of coag 
») See Sect. D-1 of lectu ulant for proper coagulation requires 
for notes on determi the maximum time for good floc 
lormation 

— If twice the minimum required 
, dosage iS added flocculation time 1s 
indicated . | ' 
cut approximately in half three 

or or theor 1! 
times the minimum dosage will re 


quire less than half the aximum 
flocculation time but not 


ot coagulation 
slow flocculation 


Ie gardle ss of concentration of 
one third 
1 


] ‘ | 
lan aL kK dispersion } the 
i jt li pers ol (on the other hand a1 


Coagu 
chemical throughout the water 1s a 
ctice it <i , ~~ : of coagulant will impede 

must Violent agitation aids the quick , 
4 lation in man waters 


wee dispersion and such mixing may be 


ad 
AnG from 5 to 10 minutes: the more vio 


(OTHER \ ORS 
lent the action, the shorter the mixing THER FACTOR 
is termed a Amount and chara 


purity (turbidity, color, b 


Lire hort violent agitation 
flash mixing 

Flocculation time, like mixing fect the amount of coa 
tine is usually determines by the quired 
lant and cannot be 1) Generally speaking 

the amount of impurities, the 

coagulant required, but there 
direct relation between the tw: 


design of the p 
altered in operation 

Flocculation is provided by 
low nw ihig and depen ; on slow 


) 


(2) Finely divided matter 1s more 


velocity of water movement which will 


promote collision of flow parti les and difficult to coagulate and requires 


consequent agglomeratior more coagulant than coarse suspet ded 
f coagulant Modern plants usually provide matter 


\luminum sulfate (| lash mixing followed by 30 to 60 b. Chemical characteristics of the 


\luminum sulfate, liquid minute 
ition and the coagulation reactiotr 


t dose 


f flocculation before sedi water also affect the coagular 


Chiorinaicd coppera ment 
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WALKING-BEAM flocculator of churn type, imparts up and down motion—Stuart Corp. 


be 

react 
and 

alkalinit 


linity must 
imicient to 
lant added 


nt of 


pres¢ nt in 
with all 
leave al 

alter 
lhe (hydro 
important 
to the coagulation reaction because of 
the 
as discu ed 


pH of the water 
On neentration) 1s 
isoelectric range of the coagulant 
\djustment 
of alkalies 


above 
throug! the addition 


acids ma 


or 
be required 

has a 
ot good flox 


rature of the 
on the 


water 
rate 


the 


ot flo 


the 
formation 


colder water, 
ate 
Ireezing temperature 
two to three times as 

as water near 20°¢ 
of greater coagulant 
the effect of 

but this relation 
ned by trial 


tf agitation 1s cle 


oftset 


sired 


but is undesirable 


occulation 
' 


lation basins velocities 


rt are common 
elocity is typical of baf 
| movement of rotating 


flox 


typ 


beam 
livgher rates of movement 


oT prevent fro 


COAGULATION 


- 


é 


growth, except 


perhaps 


conduits and circular 


in straight 


basin 


C ... Coagulation Aids 


] ARTIFICIAL NUCLEI 


a. Suspended solids in water aid 
in initial floc formation by providing 
nucle: on which floc can grow 

b. If suspended matter is not pres 
ent, nuclei may be provided by adding 


finely divided solids 


(1) Clay 
’) Fuller's earth 
, Bentonite 


}) Acti 


ated carbon 


SOLips-( NTACT 


a. In lieu of artificial nuclei, return 
of a portion of settled 
sludge solids to the coagulation basin 


prey ously 


will provide nuclei for further flo 


formation 


b. Mechanical rotating paddles at 
the entrance of flocculation basins, re 
volve ina 
floc to 
water 


mani 
settle 


1eT 
and 


to pick up the first 


return it to the 


c. Up-fiow clarifiers are mechanical 
devices or tanks constructed to pro 


vide intimate contact of coagulant 


and raw water with previously formed 


floc by pa incoming wate! and 


sing 


WATER & 


4s 
> 
' 


‘ 


nei 


3 


coagulant upward through a sludge 
blanket 

1) Up-flow coagulation provides 
more complete and more rapid chem 
and produces 
better 
) I p flow clarifiers also provide 
the rapid separation of solids 
from water within the device and the 
total required for coagulation 


and clarification (separation) is much 


ical reaction, larger, 


heavier and olid particles 


) 


lor 
time 


less than that required for coagula 
tion 
tional 
unit 


and sedimentation in conven 


flocculation and sedimentatior 
thi cle 


remoy 


{) Inasmuch a ce on 


] { | 


ai Oo} fj) 


ves clarification or 


ids from water as does sedimentation 


the ce ivn and operation of these de 
vill be | fully in 


discussed 
ture Sedimentation,’ 


we 


the 


more 


or 


Acti ated 


| 


ilica 18 ¢ f 
colloidal particle formed b 
of a dilute 

vith an acidi 


ant 


ction odium sili 
oimuton 


othe 


ibstance 
ctl 
not a cher 
the 


micelle desig 


Activated silica 1 
the 
l a 

the 
formed and exist 
ions of 


ordinary) 
colloidal 
formula, 1O»o 
only 


Crise oO! 


which 


lay 
iu 


whe n 


odium silicate and an acti 
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COAGULATION 





combination mixing, flocculation and clarification basin— 


UP-FLOW 
Permutit Co 


type 


tiva 


1950 feeder 


chet 


bec ‘ 
eval f 


1¢ il 


elopm«e nts of 


\ bout 


mainte manutacturers 


concentra continuou activator one device is 


and limited to chlorine the activating 


the 


ised 


ultant other can use any a tivating 


of 
ntrations to 


olu agent 
built-in control 


agent and ha 
and 


formation plu 


ayvitlig conce 


preve automat 
ictivant 


flu hing ! , 1 f 


qT 


REAGENT SODIUM SILICATE 


ntimuou proce 
LETT 
chlorine 


| 
Liumin 


PROPOk TIONING 
t adi, Pume 
4 


PROPOR TIONING 
PumP ; 


_REAGENT SODIUM 


WATER 


pet 
i Wuart; 
Other bran 


be used 


the use 
ntrolled 
rorma 


ent plugging of the 


wtor i 


the cr 


portant ft 
1 Is 


to prevent gel 


tt t 
. i 


t tried in 
a method of 


reparath n of sil 
1946 but 
continu 
1955 
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[his means that smaller coagu 
that the 
capacity basins can be 
effectively the 


designed capacity can be attained at 


lation basins can be used or 


of 
increased, or at 


present 


least 


peak loads. Capacity increases up to 
25 per cent have been reported 


coagulant dosages with 
che rik al 


Lower 
concurrent re due tion 
of 30 to 


reported 


been 


costs SO per cet ive 


formation 


turbidit, 


) ) F loc 
and in 
proved with activated s 


low 


3) Longer filter ru possible 


as d the 


be 


(increases up to 35 per cent 
amount of filter 
reduced by t 


wash ) ‘ I ! 1) 
cent 
sotten 


4) In water 


Manganese remo 


and 
ope ration results 


(5) Denser sludge 


where activated silica i 


requiring smaller sludge 


the se ttling tanks 


(6) With up-flow cl 


vated silica improves 


permits increase Of operat 
j) In SOTTIC 


Ica has been 


coagulat t withou 


D ... Coagulation Practice 


a. [he 


‘TRO! 


of coagulant re 


amount 


quired varies over a wide rat trom 


FLOW CONTROLLER 


= 


MILKING 
TANK 
¥ 


b 
SYSTEM 

AG\ 

TANK 


MULLING A 
AGING TANK 


‘ad 


ACTIVATED SILICA production flow diagrams. 





Raw ALUM 
SILICATE SOLUTION 


OUPLEX 
25 CHEM-O-FEEDER 


ROTAMETER 


OUUTEO 
ACTIVATEO 
SILICA 


ALUM 
ACTIVATION 


SILICA ACTIVATORS for alum, 


1 to 100 ppm or more) and depends 
on the particular water being treated 

b. The amount of 
required as a 
Iron 


activated silica 


coagulant aid varies 
+ to 20 ppm with dosages being 
under 10 ppm 

c. Determination of the required 
coagulant dose is done most easily by 
lest Procedure.” 
for the far lest 
includes a multiple laboratory stirrer, 
with two mason 
plus flasks, 
nels, and other simple laboratory ap 
paratu 


trial using the “Jar 


1) quipment 


jars, 
fun 


quart square 


graduates, pipettes 


Stock reagent solutions of the 


plant chemicals are made in concen 


trations to make dosage calculations 
adding definite volumes of 


the water under test 


simple b 
solution to 
\mounts of coagulant reagent 
to the test jars, each jar 
receiving a greater dose than the pre 
All jars should he dosed 
with a time 


tween jars 


are idded 
vious sample 
and 


inter val be 


quickly nunimum 
4) The dosed samples are mixed 
then stirred slowly for 
after which they are al 
stand for 30 


and 
15 minutes, 


quickly 
lowed to quiescent 
minutes 

5) That jar which shows the best 
flocculation and best clarification rep 
resents the optimum dose. Results of 
correlated with 


jar tests must be 


COAGULATION 


Raw 
SWLICATE 


SIMPLEX 
CHEM-O-FEEDER 


EJECTOR 





—y 


ROTAMETERS \ 
‘ \ 





‘ 


CHLORINE 
Gas 


viSi- CHECK 


EJECTOR 


OUUTED 
ACTIVATED 
SiLica 


CHLORINE 
ACTIVATION 


chlorine or acid activation. 


plant practice as they often cannot be 
transferred directly to plant operation 

(OJ Speci and detailed directions 
for Jar lest Procedures are given on 
page 97 of the June 1955 Reference 
and Data Edition of Vater « 
Horks 


Sewage 


c. Control of dosage and feed rate 
in accord with process requirements 
Parts 2 and 3 of the 


previous lecture (See Chemical Han 


was outlined in 


dling and | eeding ) 


APPLICATI 


a. The point of addition of coagu 
lant and/or coagulant aid with respect 
to uther chemicals may vary from one 
plant to the next 
]) For waters 
added 
same is true where lime 
sulfate 
(2) In 
nation reduces the amount of coagu 
lant required; in other 
Situation is true 
\ctivated 
should be added ahead of other chem 
icals, but this may not be the 


alkalinity, 
the 
ferrous 


low in 


lime is before the alum; 
and 
{ copperas ) are used 
some instances pre-chlori 
Cases the re 
verse 
silica sol generally 
alway . 
Can 


(4) 


of coagulants may improve 


Activated carbon added ahead 
floc tor 
mation by providing the nuclei men 


tioned heretofore 
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VviSt- CHECK 


WATER WATER 


EJECTOR 


OUUTED 
ACTIVATED 
sicica 


SULFURIC ACID 
ACTIVATION 


)) There is no et rule tor s¢ 


quence oO} chemical additions, | xp 


rimental determination is desirable 
for each water plant and in some in 
the 


changes in water supply character 


stances sequence may vary with 


b. Modern practice calls tor maxi 


mum benefits from coagulation and 
sedimentation in order to reduce the 
load on filters, extend filter runs, and 
reduce filter washing operations and 
costs In short, preparation ol the 
water for filtration is a impor 
tant step and coagulation is vital to 
that preparation and should be given 


diligent oper 


most 


careful consideration, 


ator attention and intelligent analyti 


cal control 
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Designing, Constructing and Maintaining 


Centrifugal Pumps 


8—5Stultling Boxes, Packing and G 


ot a centrifugal 
function, that of 
ft against leak 
through the 


peratil 


operat 
itn 
he to prevet 
pump 
tull 
form 
jasicall it 
around 


ee pul | 
take 
ind 2 | 
lhindrical rec 
‘) accom 
ber of rings of packing 
cle ired to seal the hwy x 
or seal cape ‘a i! 
renerall eparating 


acking mto approxi 
ection l used I he 

ed to ive the 
the haft or 


adjustment 


leeve b 
of axial 
the box may be the 
a throat 


bottom 


in big 
| iv’ | } or a 
are used main) 
with axial split 
for manutacturing 
mall pumps an itt 
tuffing box throat 


e of the gy bar used 


boring 
ine the casing internally to a 
thar vhen a throat bush 
lience the need to use 


or uch 


STUFFING BOX 
BUSHING 


SEAL CAGE 





by ROY CARTER and IGOR J. KARASSIK 

Mr. Carter is manager of the Volute Pump Section, and Mr. 
Karassik is manager of the Multistage Pump Section, Centrifugal 
Pump Division, Worthington Corp., Harrison, N. J. This new series 
has been prepared by Messrs. Carter and Karassik to review 
characteristics of centrifugal pumps for water and sewore service. 





with axially split cas 


rarel 


Sir llet putt} 
«il pPUliip 


ings. [hey are used on larger 


puny 


Seal Cages 
When 


uction head, the 


a pump operates with a neg 


ative inner end of 


under a vacuum 


into the 


the Sstulling box 1s 


ind air will tend to leal 


pump. For those conditions it is usual 


to have the packaging in two sections, 
Figs. 1, 2, and 


seal « ages 


separated as shown in 
+] 


1y lantern rings or Into 


the space provided by the seal cage, 


water or other sealing medium is in 


troduced under pressur 
flow of sealing medium in both dire 


causing a 
tions. This construction also is useful 
on pumps handling inflammable or 
chemically active and dangerous liq 
uids to prevent the outflow of the 
pumped liquid 

In pumps handling clean cool wa 
ter, the 


sealed by water taken from the pump 


stuffing boxes are usually 
~ 


discharge or, in the case of multistage 


pumps, from some intermediate stage 





GLAND SLEEVE IMPELLER 


GLANO 


CONVENTIONAL stuffing box with throat bushing (Fig. 1, left) and without throat 


bushing (Fig. 2, right) 
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lhe stuffing boxes should be supplied 
with sealing water from an independ 
ent clean, cool supply under the fol 


lowing conditions 


1. When 


about 15 feet) or 


(ove! 


a high suction lift 


exists 


vacuun 


2. When discharge pressure will be 


less than 10 psi 


, 


3. When the pump is handling hot 
water and adequate cooling is not 
otherwise provided 


4. When the 


or gritty 


water is muddy sandy 


5. When the liquid handled is other 
than water (such as juice, sticky liq 
uids, etc.) and no special provision 
is made in the stuffing box design for 
the liquid being pumped 


It is sometimes advantageous to 
locate the seal cage with most of the 
packing on one side. For example, 
locating the 5 


would be desirable for 


seal caye as in big » 
a pump han 
dling gritty water, as it would 


proportion of the 


favor 
a greater sealing 
liquid going into the pump, thus keep 
into the box 


rings he 


ing grit from working 
most of the 
tween the cage and the 
the box. Such an arrangement 
be applied where little dilution of the 
liquid being pumped is desirable 
Where water 1s not 
available, grease or oil seals are often 
in drainage, irri- 
pumps. Most 


service have a 


lig. 6 shows 
inner end of 


would 


clean, cool 
used, for example 
and sewage 
for the last 
stuffing box 
charge pressure and usually are lo- 
a flooded suction 


gation 
pumps 
single subject to dis- 
cated so they have 
It is therefore not 
to seal the 


usually 
Sil h 


necessary 


boxes oT! pumps 











SEALING LIQUID 


' 
ane) 


SPR BRD ZZ 


SELEETOTTEEEEETLE. NN. 


BOTTOMING RING 


Fig. 3—-CONVENTIONAL stuffing box with bottoming ring 


o t air leakage, but the forcing 

tf grease into the s« iling space and 

the acking 1s somewhat of a help 
excluding grit 

ir ewage pumps there is on the 


arket an automatic oil sealer which 


< erts discharg 


re pressure on one side 
with oil of 
lhe 


Col 


thus 


linder 
other 
pressure is 


ota plunger ina ¢ 
on the 
il or grease under 
the 
ubjecting it to near 
sure \s the end of the 


ox would be subiect to 


sic 
seal connection, 

discharge pres 
stuffing 
SO 


nmnet 
about 


percent discharge pressure, this re 


sults in a slow flow ot oil 


the 


preast or 


when the unit is in 


fl when it 


no ow 


into pump 


yperation and is out 


| handle water in which 


11 
small even microscopK 
a sealing 


mito 


such water as 


ylicis | sing 
~ 


ntroduces these solids 


the leakage path, with resulting short 


lite of the packing and sleeves In 

e such cases it is possible to re 
move these solids b use of small 
pressure filters in the sealing water 
piping from the volute to the stuffing 
bo 


Water Cooled Stuffing Boxes 


lhe problem of maintaining the 
packing in a stuffing box is made 


SEALING L/QUID 


SE AL CAGE 





SEAL CAGE 





PACKING 


CENTRIFUGAL PUMPS 


with high te 
pressure 5 


ditheult 
or high 
hot 
subjected to high pressures are gen 


erally provided with water jackets to 


Vhis 


trom 


nore mperatures 


Pumps handling 


liquids or having stuffing boxes 


which cooling water is supplied 
cooling water removes the heat 
the liquid leaking through the stuffing 
heat generated by 
thus im 


VW hic h 


(In some 


box as well as the 
the 
conditions 


friction im stuffing box, 
the 


the packing has to operate 


proving undet 


oil or gasoline may be 


jackets 


special cases, 
the 
ot water. ) 


used in cooling instead 


lwo different methods are avail 
able for the construction of watet 
cooled stuffing boxes. The first, illus 


trated in Fig. 7, consists of providing 


cored passages in the casing casting 
itself lhese passages, which sur 
round the stuffing box, are arranged 


with in-and-out connections. The sec 


ond 


Fig. 4—LANTERN 





gland or sea! cage 


the ty ol 


not le 


stulfing box vary with 


pump im que sion, as i mins 
economical to equip a pump normall 
intended for moderate service cond 
tions with an expensive type of stuff 
ing box for the infrequent application 
would be 


the 


such a construction 


There lore, 


W hen 


needed whenever lin 
itations imposed by the manutacturet 
the 
piven 
solution resides in the application ot 


ahead of 


conditions for a 


the onl 


on stuffing box 


pump are excet ded 


pressure reducing devices 
the stuffing box propet 

since the design of such device 
has now reached a high degree of pro 
heiency, the only drawback to ther 
application is the necessity of bleed 
ing a part ot the eflective capacit 


of the pump back to a lower pressurs 


ultant reduction 


the 


level and the re 


the efficiency of installation 


uses a separate cooling chamber — pressure Reducing Devices 
combined with the stuffing box pro 
per the whole assembly being insert essentially, pressure reducing ce 
ed into and bolted to the pump casing vices consist of a bushing or a mesl 
is il lig “ lhe choice between the ing labyrinth located between the 
two 1s made principally on the basis pump interior and the stuffing bo 
of individual manufacturing prefer proper and ending in a relief chan 
ences ber lhe latter is connected to some 
Of course, the limiting pressure point in the installation where a suit 
and temperature conditions against ably low pressure is established and 
vhich it may be possible to pack a_ the leakage past the pressure device 
SEALING L/ QUID 
’ 
PACKING PACKING > SEAL CAGE 
ne | 
, 
ee ]\\ 2 oe "a 


} 
} 
; 
j ‘ 
vo. } 
- — ~_— >. 
a a. wr. a 
¥ x , / | ” ™ 
Ahhh hhhhhehcheke : 
ie triatr eo ote » * * 


RECOMMENDED location of seal cage for dirty water (Fig. 5, left) and where little dilution 


Laos 


'd ' 


of liquid is desired (Fig. 6, right) 


Te. 
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CENTRIFUGAL PUMPS 


When the 


COOLING WATER QUENCHING LIQUID is returned to this point 

OUTLET \ “CONNECTION liquid pumped must be salvaged, as 
for mstance in the case of treated 
feedwater, it is returned back into the 
pumping cycle. If, on the other hand, 
the liquid can be wasted, the relief 


BUSHED TYPE 
SMOTHERING 


chamber may be most conveniently 
connected to a drain 

There are a great many different 
designs of these pressure reducing 
devices. The design shown in Fig. 8 
involves a pressure reducing element 
consisting of a removable serrated 
bushing separating the high-pressure 
liquid from a lower-pressure chamber 
on the inner end of the stuffing box 
The leakage past the serrated bush 
Ing 1s bled toa lower pressure point 

through the bleed-off connection 
When relatively high pressures on 
stuffing boxes are encountered, laby 
rinths of the intermeshing type may 
} /, be located ahead of the stuffing box 
a / They likewise may be located on the 
/ | discharge side, where they follow the 
l balancing device and precede the 
y stuffing box. It should be noted that 


a 
, 
4 the piping from the leakoff chamber 
V4 WA: .o— pore op following such pressure reducing de 
4 Vv 0 IS SF as LLELLL LAL: LLLS vices should be amply sized so that 
A. 


as wear takes place and leakage in- 





creases there will not be an appreci- 


able increase of friction in the leak- 


STUFFING BOX BUSHING COOLING WATER INLET 7 : 
off piping and a subsequent increase 
Fig. 7-—WATER-COOLED stuffing box with cored water passage cast in casing of the pressure at the stuffing box 


LEAKOFF TO LOWER PRESSURE 


COOLING WATER INLET COOLING WATER OUTLET 
CASING 























SECTION AA PRESSURE REDUCING STUFFING BOX BUSHING 
Fig. 8-—SEPARATE water-cooled stuffing box for insertion in casing in pump having pressure-reducing stuffing box bushing 


WATER & SEWAGE WorRKS, NOVEMBER, 1955 





Stuffing Box Packing and Glands 


numerous t pes and nia 


box 


| here are 


stuffing packing, each 


terials of 


lt particular 


especially adapted tO sore 
class of service. Some of the prin 
ipal types are as follows 


ashe stos 


] Graphited 
comparatively soft and is suitable for 


packing 15 


cold water and hot water applications 
in the lower Chis 


packing is generally supplied in con 


te mipe rature range 


tinuous coils of square cross-section 
ind in various sizes. To be made 
ready for use, it is cut off from the 
coil in lengths to make individual 
rings. The ends are cut at a slight 


with 
lo! 


angle a slight clearance to pro 


vic as to prevent 


expansion so 


buckling”. This packing is good for 


general service under normal pres 
sures and is the most commonly used 
For pressures beyond 200 psi this 


packing is not suitable except at very 


moderate rubbing speeds 


2. Metallic packing rings are com 
posed of flexible foil with 
graphite lubricant and are squared to 
self 


metally 
the proper size Chis pac king 1s 
lubricating for its starting-up period, 
is the foil is impregnated with oil and 
graphite under compression, permit 
ting the oil to flow to the surface of 
he foils 
mate 


the moving shaft or sleeve 
are made of various kinds of 
rials such as babbitt, aluminum, cop 
Babbitt for low 


temperatures 


per, et foil is used 


and medium on water 
ind oils (up to 450° F 


to high pressures. Copper is used for 


) and medium 


medium to high temperatures and 


pressure on water and low sulfur con 
\luminum is mainly used 
ror 


and te mperatures 


tent oils 


on oil service, also medium to 


high pressures 


Standard practice is to obtain me 


tallie packing in ring rather than coil 


die-molded to lor 


torm exact size 

best results, the shafts or hardened 
sleeves, which are preferred should 
” in perfect alignment and concen 


should 


and should 


ric with the axis of rotation 


yperate without vibration, 
be highly polished 
The choice of the material of the 
haft or shaft sleeves is extremely 
portant to the life and maintenance 
T vetalli pac king some pat king 
ets are often made in combinations 


f alternating hard and soft rings, 
ving ver good results 


Mar \ 


other types of packing are 
commonly furnished to meet custom 
ers’ special specification uch as 
hemp, cord, braided type, duck fabric 
chevron type, and others too numer 







to mention 
Stulning 


several forms, but basicall the can 


box glands may assure 


MPS 


CENTRIFUGAL Pt 





Fig. 9-—SPLIT-type gland 


be classified into two groups (a) 
solid glands and (b) split gland 
Split glands are made in halves so 
that they from the 
shaft without dismantling the pump 


to provide more working space when 


may be removed 


the stuffing boxes are being repac ked 
desirable that 
repac ked frequently, es 


Phe are on 


pumps 
have to be 
pecially if the space between the box 
and the bearing is too restricted. The 
halves of split glands are generally 
held together by bolts, as illustrated 
in Fig. 9, although other designs are 
also used 

In a great many applications, the 
stuffing box leakage, if permitted to 
issue unimpeded into the atmosphere, 
serious mconven 


could rise to 


iences if not actual danger to the opet 


vive 
ating personnel, This is frequently the 
case with centrifugal pumps handling 
liquids such as hydrocarbons at tem 
peratures above their flash point or 
vaporizing temperatures 

\s this leakage in some cases can 
not be cooled sufficiently by the appli 
stuffing 


cation of a water-cooled box 


smothering glands (Fig. 7) are used 
In such a gland provision is made in 
the gland itself to introduce a quench 
another 


ing liquid (either water or 


hydrocarbon at low temperature) 
leak 
age, lowering its temperature or, in 
the case of volatile liquids, absorbing 
this leakage 

Stuffing box glands are 


which mixes intimately with the 


generally 
made of bronze, although cast iron or 
teel may for all iron fitted 
pumps. Where used for refinery sery 
ice when the fluid pumped may give 
oft 
ignite from sparks generated between 
the gland and the shaft or sleeve if 


be used 


inflammable vapors which may 


both are made of ferrous metal, iron 
or steel glands are generally bushed 
as shown in Fig. 7 with a non-spar} 
ing material, such as bronze 
Maintenance Of Stuffing Boxes 

The maintenance of stuffing boxe 


is primarily concerned with replacing 
\\ hile 
{ 


qclotie 


the packing when necessary 
this 
correctly or the 


sounds simple, it must be 


results will be not sat 


isfactory. The steps involved are as 
follows 

l Never try to add one or two 
rings to the old packing. It is tals 
economy Remove the old packing 
completely, using a packing puller if 
available and clean the box thor 
oughly Inspect the sleeve to make 
ure it is in acceptable condition, Put 
ting new pac king in a box against a 
rough or badly worn sleeve will not 


rive Satistactory service 


». Check that the new packing ts a 


proper type for the liquid, operating 


! 
pressure and temperature. Unless the 


packing comes preformed in set 


make sure that each ring 1s cut square 
on a mandrel of correct size 

3. Insert each ringy Of prac | ing sep 
arately, pushing it squarely into the 
box and firmly seating it by using two 


half rings of proper length to properly 


fit the box. Successive rings of pack 
ing should be staggered so the joint 
are 120° or 180 apart 

+. When a seal cage is involved 
make sure it is installed between the 


proper two rings of packing so it will 
he located properly for the 
liquid supply when the box } 


sealing 

full 
packed and adjusted 

5. After all the required rings of 
packing have been inserted, install the 
gland and tighten the gland nuts firm 
ly. In doing So, watch that the gland 
enters the stuffing box squarely and 
without cocking, so the full periphetr 
of the packing is uniformly subjected 
to pressure 

6. After this first tightening of the 
gland, back off the nuts until they are 
merely finger tight. When ready, start 
the pump keeping the gland loose so 
there is excessive leakage initial] 
Occasionally tighten up slightly and 
maybe at 
the 


atte? 


evenly on the gland nuts 


15- or 20-minute intervals, so 


leakage is reduced to normal 


several hour 


Do not attempt to reduce the leal 
to drops. It must be a stead 
tream sufhcient to the 

heat generated by the packing friction 

L'nless the 
through the bo» 


ape 
carry awa 
tream ot liquid leaking 
is sufficient to remove 


this heat, the pac king will be burned 
and the sleeve scored, (On pump 
vith quenching glands, stop the sup 


ply of quenching water at interval 


and observe the actual leak aye through 
the ho } 

Repa king and adjusting of stuffing 
boxe hould only be done b cx 
perienced personnel. If those not so 
experienced must do the job, the 


hould be cautioned against too much 
yland and it should 

to them that excessive 

too littl 


ure on the 
he made clear 
inful a 


icakKkage 18 nota 
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Compressed Air in Water Works 


VTION of 


vater 


com 
pumping sta 
t plant 
linvuste d 


until re 
\Ithough 
incongruous in the 
ork compre SOTS 
Y occupied a relativel 
mong the pumping 
ents 
ception of maintenance 
work 


tor 


those water 
the 


s using 
need Cott 
confined to pipe test 
minor 


peration and 


that required one of 
cit light dut 


0. 5-hor 


Cott 


epowel: 


eT the ever-increa 


! Compre ed ilt i 
| 


nd dependable mode of 


ed it application to 


ut the entire pumping 


control devices ol 

stems, soot blow 
of other associated 
itn \ few 


iewed here 


ot the +f 
brief re 
sed air can do 


iper tor the water 


Air Lift Pumping 


oldest 
the 


must be close 


pinge is not the 
ur application 
it certainh 
application si 
TrVATh yeat in a 
this unit is by 
It still finds 

| 


deepwell areas 


wide 
where 
ertical turbine and sub 


[pumps are impracts al 


ire that it ha 

parts to be 

( uspended in the 

ect well shafts do not 
ct its operation \W ater 
by the 


ctically nil 


pumping me 
thereby re 

tration and purification 

a wht degree 

the 


ntralized and nay 


Atis¢e power 
consist 
motor to 


mpressor and 


imstallation 
hand 


| 
THe han al 


of wells 
(din the 

idual 
wtor for 


other 
clay 
each well ota 
re results in numerous 
i considerable distance 


With air lift pumps 


power! 


other 


entralized source, ac 
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by EDMOND C. POWERS 


Mr. Powers is Educational Director of the Compressed Air and Gas 
Institute, Cleveland, Ohio. In this article he briefly describes several 
of the important applications of compressed air in water pumping 
and treatment. The photographs and data were furnished through 


the courtesy of the Institute. 





cessibility and maintenance problems 


are simplified 
| 


Aeration Uses 


\\ he re at 


inently in conditioning the 


ration heures prom 
water, com 
pressed air offers real possibilities 
Two of the 
iderations in efficient 
the amount of ait 
(ty) the 


contact tine 


more important con 
aeration are 
iter surtace, 


and duration of the air-water 


“ince alr ata given pres 


ure can be made to pass through 


mallet than water at 
the 
broken up into countless 
that will 


water surtace 


pipe opening 


ame pressure, the air can be 
small bubbles 
MmaXximMuUuM alt 
ratio, (Of additional im 


fact that an 


present a 


portance is th air bubble 





V (P, 
CP, 


P,) 


Time receiver will sup 
ply air from upper to 
lower pressure limits, in 
minutes 
Volume of 
cubic feet 
Atmospheric pressure, 
in pounds per square 
inch absolute 
Maximum tank pres 
sure (compressor dis 
charge pressure), in 
pounds per square inch 
absolute 

Minimum tank pres 
sure (pressure required 
to operate tool), in 
pounds per square inch 
absolute 

Air required (from 
study of load cycle), in 
cubic feet per minute 


receiver, in 











1—PROTECTION provided by com- 
system in event of power 


Fig. 
pressed air 
outage 


will require a longer time to reach the 
liquid than will a sprayed 
water droplet to fall back to the 
Che contact time between the 


surface 


water 
water and air, therefore, 
substantially, 
tion 
trol 
system immediately open up new pos 


IS 11K reased 


providing better aera 


The obvious advantages of con 


pressure variation in such a 
sibilities in aeration control 

greater the 
will be the 
greater air 
increased aeration 
place. If, then, instruments 
could -be used to periodically measure 


It is conceded that the 
the greater 
But 


air pressure, 
volume of air flow 


flow also means 


taking 


the condition of the water, automatic 
control of aeration could be achieved 
On dictation by the instrument meas 
uring the condition of the water, the 
volume of air for 
varied to meet the immediate require 


aeration could be 
ments of the water conditioning sys 
tem 

cold 
type 


In many imstances severely 


weather will influence spray 


aeration systems to such xtent 


that the 
absolute 


an e 
use of compressed air is an 
necessity tf aeration 1s to 
retain its efficiency. Seasonal and per 
aeration re 


hat dled 


change Ss in 
easily 


haps daily 
quirements are with 


compre ssed alr 


Filter Cleaning 


Filter beds, too, can be reactivated 
faster by means of air under pressure 
Speed of reactivation is a vital factor 
in the warm months when water con 
sumption is at its peak and the shut 
down time of a filter bed for cleaning 
must be at a minimum 

Low-pressure air for agitation of 
the 
considerably 
that 
used here also 
sary to install 
valves immediately before the air dis 
tribution pipes in the filter beds. A 
reduction of the air pressure to about 


reduce backwash time 


lhe 


for maintenance can be 


sand will 


Same air system 
is used 
It only becomes neces 


pressure regulating 





10 pounds per square inch is adequate 
in most plants 

With a cleaning pressure of 10 
pounds per square inch, and a plant 
with a pressure of 100 
pounds per square inch, only a small 
air receiver is required to store suf 


air system 


ficient air for a cleaning cycle. For in 
a 90 cubic foot receiver hold 
ing air at 100 pounds per square inch 
would suppl 


stance, 


approximately 420 cubic 
feet of air at 10 pounds per square 
inch 

Chis abuilit 
system to store up power by means of 


of the compressed alt 


air receivers is one of its most out 
standing features. Extra large storage 
tanks can provide 
trols, 
ponents for 
failure has 


system. ‘The 


air to operate 
vital 
after a 
the electri 
Fig. 1 


be used to check the plant system to 


con 


valves, and other com 
minutes 
shut 


equation mn 


power 
down 


can 


see how well it protects against emet 


yencies 


Flocculation 


Most flocculation processes require 


rapid mixing at the beginning, with 


the mixing diminishing as the process 


end of the cycle In 
instances the speed of the proc 
altered to suit 


al condition 


approache s the 
many 
ess must be L Spe ial 
treatment that 1s partic 
ularly well handled by ( mpressed ait 
an aerator-flocculator sim 


shown in Fig. 2. It 


Considet 
ar to that 
sists of 


con 
header, \ 
controlled ait 
Ihe air causes the 


a compressed alt 
which emits a stream 
water and floccula 
tion material to swirl in the tank, 
baffles B and ¢ lirecting the 


ment of the w 


with 
wove 
ater to 


\eration 


1 
i 


assure correct 


mixing and flocculation take 


place taneousl and can be 


simu 


varied easil tor current water condi 
either 
Witl 


personal equation of 
it not ! 


tions by automatic or manual 


means automatic operation, the 
error 1s reduced, 


eliminated entirel otfering a 


foolproof svsten 


Reduced Contamination 


absence of 
this, as well as the 

stems 1s 
trom the standpoint of maintenance 
Furthermore, the 


existent 


I he complete moving 


parts in aerator 
particularly attractive 
contamination of 
water 15s practically 
\ ftercooling and 
remove entrained impurities from the 
air stream prior to its reaching the 
distribution point. Filters ar 
able that will go further in 
the air by removing 
d even undesirable odors 
through the 
carbon ring, non-lubricated 


~ 


non 


separating devices 


avail 
cleansing 
fine dust parti les. 


Completely oil free air, 


lis ot 


compressors, will further preclude the 
possibility of water contamination and 


COMPRESSED AIR IN WATER WORKS 


9 = ; 
ae ~ i 


A are ore Ar 


Fig. 2—AERATOR-FLOCCULATOR operated by compressed air 


control imstru 
lhe cast-iron 


clogging of delicate 
ments by lubricating oil 
piston rings are replaced by segme ntal 
carbon rings sliding on a honed cylin 
that 
Piston rod pac king is also made up 


der bore requires no lubricant 
of carbon rings (sometimes hemp ), 
and positive protection can be had b 
inserting an extra long housing Ih 
tween the cylinder and the COMMpressol 
that no part of the 
which enters the crankcase also enters 
the « \ collar on the rod pre 
vents oil from creeping along it into 


tran sO rod 


linde ! 


the cylinder pac king box and bore 


Chemical Handling 


I he spec ial construction mie ntioned 
in the preceding paragraph Is 


times necessary on compre st 
gaged in chemical transmission 
that I yj 


llere the 


ticularly known as tanl 


unloading compre 

the tanl 

inside to leave the 

ding to 
latter 


is piped to the top of 
forcing the liquid 
cat through another pipe ¢ tel 
the bottom of the tanl Dhi 
connected to the 


torave tan 


o that the 


pipe | 


in the area of use liquid 


rapidl 


chennue: moved from place 


~ 


Fig. 3—NON-LUBRICATED instrument air compressor of heavy-duty type capable of 
delivering 1,245 cubic feet per minute at 60 psi discharge 


WaTER & SEWAGE WORKS, 


NOVEMBER, 1055 





COMPRESSED AIR IN WATER WORKS 








Fig. 4—-STEAM-DRIVEN compressors on 


ire killfull 
is conve 
compre ed 

also will 

and dispatcl 


cditteret 


itr 
ure tial be 
torage tan) ! 
hose ittached 


che mical it 


ame 

to 
much 
a fiant ized vacuum 


ter by air pressure 


that 
handling 


human element 


in loose 
wth of 


erall cost of the chem 


which are re 
¢ ilso protected from 
handling corrosive 
vreatly enhancing 
ctice and compressed 


tired 


has 
oT 


maintenance 


( ot course ilways 
portant 


the 


function com 
11S¢ rT 

inequalled as a source of 
ghtweight construction, high 


and treedom trom 


are important argu 


or of compre ssed ult 
ssors constitute 
ot the 


’ | 
l’avement breaking 


compre one 


yvreatest assets main 


ections 
drilling 


ind earth tamping are 
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air lift pump service in a large southern city 


ill facilitated b " 


at the 


Pumping out 


comy set 


alt 
equipment site 

filled e 
portable 
operating lift 
Maintenance of the equipment 
is thu to a 
tone . gravel and broken concrete are 
easily handled of blade 
breakage as would the 


rocating 


water KCAVA 


tions can be accompli hed b 


unit miniature air 
pump 
kept minimum; large 
without feat 


or piston be 


case with centrifugal or recy 


liquid pump 


Miscellaneous Uses 

( ompressed air does not stop with 
those directly 
with treating 


functions concerned 


pumping of wate! 


Boiler feed control instrumentation 
tube cleaning 


handled 


alr 


bouler 
all « 


with 


wnt 


blowing, 


and ash removal an be 


automatically compre ssecd 
Carbonaceous material adhering to 
if the 


steam generator is to perform at peak 


boiler tubes must be blown off 


efhciency. Compressed air, although 
having a somewhat greatet initial cost 
in some cases, permits the use of low 
and 


high 


uninsulated piping 
the or 
( ompressed air soot 


temp rature 


does away with waste 


pressure steam 


blowing also has a lower operating 


cost than a steam cycle 

Control and imstrumentation also 
belong among the water works com 
ponents serviced by compressed ait 
dependa 


all 


Ixceptional sensitrvity 


bilitv. and low cost have con 


tributed heavily to the use of air 


controlled and operated chlorinators, 
traveling chemical mixers 
feed 


valves 


screens, 


pumps, 


and 


wate! pump dis 
Station 
Bourdon 


boiler 
charge similar 
equipment. By means of 
tubes, bellows, and diaphragm needle 
all 
changes within a 
picked up and magnified, so that sensi 
of less than per 1s 


it hic ved 


activated, 
system are quickly 


valves, ail pressure 


tivity one cent 


easily 


A Versatile Tool 


From street pavers to such simple 
functions as blowing the dust from a 
workman’s bench, compressed air o¢ 
prominent the 
held. But with all its n 
ruggedness and built-in long 
on the 
operator and en 
eth 


cupies a position in 


water works 
herent 
life, the 
consideration of the 
to its 


compressor must rely 


yineer otter maximum 
ciency. 
Intake filters to k 


free 


eep the cylinders 
dust; the proper 
amount temperature of jacket 
cooling water (on water cooled units ) 


from abrasive 
and 


to prevent overheating and moisture 
condensation ; aftercoolers, separators, 
and traps to insure clean dry air being 
point; air re 
purposes and 


supplied to the end 
ceivers for 
pulsation damping ; 
tenance schedule that will assure peri 
Inspection of the compressor, 
inside and out, are all to the 
proper operation of the compressor. 


storage 
and a strict main 
od 
vital 








SPACIOUS layout of Eugene plant provides room for expansion and addition of further treatment 


Eugene Sewage Treatment Plant 


Hk CITY of Eugene, Oregon, has 

placed its first treatment 
plant in operation to provide primar) 
treatment and separate sludge diges 
tion for a 50,000 population plus in 
dustrial \dequate city-owned 
land is available both for expansion 
of the plant capacity and for addi 
tional treatment needed, The 
plant is located two miles north of 


sewage 


le vads 


when 


the present city limits in order to serve 
a rapidly growing and highly devel 


oped fringe area 


Interceptor and 
Flood Pumping Station 


\ new 72-inch diameter reinforced 
concrete interceptor connected to the 
original outfall at the city limits con 
combined sewage to the 


Flows in 


veys the 
treatment plant excess ot 
the interceptor capacity (120 cfs) are 
discharged over stoplog gates into the 
downstream section of the old outfall 

lwo low lift, variable speed, ver 
lackson Co 


station at the 


tical, mixed flow Byron 
pumps in a pumping 
junction of the two interceptors lift 
surplus flows so as to discharge 
through the old outfall into the Wil 
lamette River during the yearly flood 
Che normally, di 
this gate into the new inter 
to the plant 


I he plant provides prechlorination, 


periods 


sewage, 
verted hy 
ceptor, flows by gravity 


coarse screening, preaeration by aer 





by FRED MERRYFIELD and RALPH E. RODERICK 

Messrs. Merryfield and Roderick are partners in the consulting 
engineering firm of Cornell, Howland, Hayes & Merryfield, of Cor- 
vallis, Ore. Their paper, presented at a meeting of the Pacific 
Northwest Sewage and Industrial Waste Assn., describes some 
of the notable design and construction features of this new plant. 





ated grit removal, sedimentation, and 
two-stage sludge digestion. The di 
gester supernatant is returned to the 
raw sewage flow, the digested sludge 
heing dried on vacuum filters for use 
by the city’s Park lawn 
dressing and soil conditioner 


board as 


Raw Sewage Pumping Station 


lhe raw sewage pumping station at 
the treatment plant has several fea 
tures not common to the normal raw 
sewage pumping station 

Diversion and control features were 
provided at the entrance to the pump 
ing station to control the flow to the 
pumps and the following treatment 
units. The flow 
recirculating plant effluent back to 


is controlled by (a) 


Station to maintain a 


the pumping 
minmmum fiow, (b) bypassing 


Hows in excess of the amount required 


storm 


to be treated, and (c) diverting the 


Water & Sewace Works, 


raw sewage to the pump selected tort 
operation 

Since the sewage 15 collected by a 
combined system, the difference in the 
present minimum dry weather and 
the design maximum wet weather flow 

flow. It 
hydrauli 


six times the low 
that the 
losses, and therefore the annual pump 


was about 
was determined 
ing costs, could be reduced consider 
ably if the minimum flow in the plant 
was increased to nearer one-half the 
maximum wet weather flow. This in 
creased flow permitted wider channel 
construction and, therefore, reduced 
channel depths for the maximum wet 
weather flows 

rhe present plan for plant opera 
tion provides for pumping up to three 
flow and for 
sing flows in this 
amount directly to the Most 
of this bypassing will take place at 
xcept tor 


times the dry weather 


excess oft 


bypa 
river 


the flood ptunping station | 


NOVEMBER, 1955 








TABLE 1 
Basic Design Data 


Eugene, Oregon, Sewage Treatment 
Plant 





weather 
weather 
weather 


min 


mir 


cf/car 
127 all 


R aw Se wage 





to the river 
ot three 


r ) 
‘1 
til 


« bypassed 
outtall 


the plant 
determined 


» enter the t 
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ENGENE SEWAGE TREATMENT PLANT 


Raw SLUDGE 


tee te teee 
s 
4 


> 


CLARIF IER—. 





Raw S€wace—t 
PUMP HOUSE ; 


; 

’ 

‘ 
" 


‘ ~ 


72” PLANT (MFLUEWT Line 


PLANT EFF LUEN 


——_ 


FLOW DIAGRAM indicates efficient layout 


flow impellers installed in a wet pit 


axial flow pump and pump column 


\lthough the mixed flow impeller has 


been used 


in pumps having a volute 


type discharge for pumping raw sew 


water, no place was 


he 


aye and flood 


) 1 
mixed flov impeller 
| ith ax 


pumping tf 


now vhere T 


ul 


how 


lal 


heer 


characteristics for aw 
were 


of 


iW 


sewage \ few 


to 


pump companies 
the 
pumping 1 
felt that 
if ack 

pro 


reluctant recommend use 


this type of pump for 
ewayt | 
the \ 
quate facilities 
vided ahead of the pumps 
the volute-type pump 
quired a dry pit installation, it w 
determined that the wet pit type pump 
$35,000 


ut most compan 

would work satisfactoril 
screening were 

Lecause re 


as 


approximate ly 


the pe 


vould save 


lherefore wet pit t pump \ 


al 
vidition, imstallation of tv 
t pit type pum] with m 
1 impellers in the fl 


tatio at the 


ood pump 
upper end of the 
inte receptor had already 
possible to divert 
through on these 


vas 
Wave ot 


check it 


‘ 


puny and operation ove! 
No apparent difficult) 
ed at this test 
period 


ally cle 
the 


‘ veral ee} 
Vas encountet Iriny 
mnpimny 


\utomati ined bar screet 


two chamber remove 
suspended matter, which is 
and returned to the sewage 


the 1 he 


either two 


! trom 
lifted b 


nixed flow 


pumps 


ot 
vertical 
each of whicl 
the flow inte 
| ' 


operated oO 


the 
leer 
capable 
iltern: 
ting ; : ! 
rp 
inde a total 
throug! l 


opera naXrti 


speed of 5/5 m 


discharge 
head 
di 


500 each 1 


gpm 


10.2 feet ertical 
horizontal nu 


} 
oO ¢ 


| 
column mt i 


inihers 


OIGESTERS 6 
CONTROL BUILDING 


\ 
SLUOGE PUMP HOUSE \ 


“PLANT CONTROL BUILOING 


ACUUM FILTER BUILDING 
—————— ee, 


ie) ‘00 200 500 FT. 


the 
by 


Rotation of the above 
pump impeller 


straightening vanes in the expanding 


scware 


minimized 


18 
pump column 

| he motor speed is controlled by the 
use of multiple steel rheostat plates 
located in sumps alongside the pump 


\dvant: 


wound 


we 1s taken 
otor 
re 


nfluent channel 
of the fact that 
terminals are accessible. | 


rotor n 
xternal 
sistance is provided by the rheostats 
immersed in the sewage, which ts an 
electrolyte 
lhe 
trical circuit is achieved by the degree 
of immersion of the plates in the sew 
age. As the level of sewage 
the resistance the 
increases and the motor speed drops 


variation in this external ele 


decreases 


in motor circuit 


Speed increase is produced by deeper 


immersion of the plates, which are 


designed so that the speed of motor 
and pump change to match the varia 
tion of sewage flow 

Che plates are positioned so as to 
2 and 


maintain a velocity of between 


3 feet per second in the pump influent 
channel and through the bar screens 


Purge water (at present tre sh water, 
but ultimately a small portion of sew 
plates clean 
of these 


operating 


age effluent ) keeps the 
he 
pumps at minimum 
is 5000 gpm. Furthet 
flow obtained 
low and high flows. During low 
a part of the 
turned by gravity to the influent chan 
nel to | or 
12 cts and a clean channel 
\t three the eather tle 
electricall controlled vate uy 
pumps and resj 
the influent 


lowest discharge 
speed 
refinements of 
it extremely 


flow 


control are 


clarifier effluent is re 


maintain a minimum fiow 


tire ct \ Ww 
the 
stream from the 


ond 


Tt oO 


1 water depths in 
cl allow the surplus to « 
the plant bypass. These 
passes, both at the flood pumping sta 
tion and at the plant, ar: 


ilequate for 


annel, ter 


gravit by 


surplus 
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RAW SEWAGE pump house features electrically controlled sluice gates and pump motor control by rheostats immersed in sewage flow 


Clarifiers, Aeration, Grit Removal 
And Prechlorination 


from the 
rectangular 


lhe sewage is discharged 


curved channels 


columns into two 
followed by two long 
192 teet long, 40 
feet wide with 11-foot 
depth. ach tank 
ba Che first 
al aeration chamber of 
nrs feet is the grit 


t leet of 


itudinal clarifiers 


and water 
is divided into two 
40 feet of each tank ts 
the 
removal basin 
the 


which 


aeration 





LOWER LEVEL of pump house, showing control gates 
mechanically cleaned bar screens (sides). 


pits under walkway floor plates (center) 


compre ssed au 


tubs . located 
Che aeration rolls the sew 


is delivered 


3 leet above 


chambet 
to diffuser 
the floor 
age, cleans the grit and deposits it in 
the grit hopper. The grit is removed 
at intervals by airlift pumps 
discharge into the plant outfall 
grit is thus carried to the rivet 
In the last 32 feet of the 
section, compressed air 1s 
through vertical 
the floor 


which 


Ihe 


aeration 
admitted 
nozzles set 2 feet 

walls of 


both 


impinges on 


above 


along 


each ba Vhis alt small 


kif” 


(background) and rear of 
Motor control rheostats are in immersion 


WATER & SEWAGE WORKS, 


plates and is dispersed through the 
the 
uniformly 
the 


effective air control 
distributed 


section of 


sewage. By 
seware 1S 
across the cross clari 
her 

Preaeration was provided to fresh 
stale 
the plant during dry 


and to aid in flocculation of the su 


en the raw ewage arriving at 


weather flows 


pended solids. During wet weather 
preaeration is discontinued, that com 
partment automatically reverting to 
additional clarifier capacity 

Che remaining 160 feet of the clari 
fier is devoted to scum and settleabl 
olid 
trolled 
to the 


inlet 


removal. Two manually con 
cum channels at right angle 
75 and 145 feet 
the clarifier the 
cum, which is directed to the chan 
nels by Chlorine 


is added during the dry weather flow 


flow from the 


end oT remove 


nine water sprays 
just downstream from the preaeration 
ection of the clarifer. Chlorination 1 
for influent disinfection 
he effluent is taken off the 
im the last 40 feet of the 
| ight teel channel with semi-ci 
bottoms, are set parallel to the 
notch ittached to these 
Ihe aveTayt 


primarily 
urlace 


clariher 


( ular 
flow weir 


ontrol the 


flow 
at the dr 
per 


weather 


Toot 


ow rate 
780 gallon quart 
ly char re into 
vhich the 
the 


connect 


luent channel 


nel concrete pup to 


channel, constructed 


clarifier ha 


of one 


this effluent pup 


unction made 


the 
' 


veir control at thi 
ible to raise the in oT 
ill line 1 teet. Th 


ll difference made it 


ecininy 
sible ww 


po 
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trench and still 

tructural facil 
for plant expansion 
em. [he 1,400 

} 


72-inch diameter 


root 


Sludge Removal, Pumping and Digestion 


¢ is scraped in the conver 
er to the downstream end 


two cro col 


vhere 


the ludge into two 
Lhe sludge 


rh =the 


vhen preaeration 1 


collec tor 
aeration com 


a clari 


driven at vari 


unip 
the 
yla 
Wes vi 


into the 
the dis 
idence 
of the 


routine im per tions have 


ludge 
ivht on 
ual ey 
tit i d qualit 

Cot 


ble to pump a more 


lve ind to pre venit arch 
the hoppers. Through 
the 
puny 
periodicall 
pump 


mtimuously 


hitting cum ! 
and I 
with the 
at low peed 
Lhe 
building at 
j 


the sludge 

worl 
are 
the 
controlled 


mall 


chi 


, irged into 
(0-foot diameter dige 


l ail one 
tet 
equipped with pontoon 


Ihe 


tion he ating 


cor control 


VeTgs 
lucdge clige 
control, 1 


lation 


the 


an tte 


clige ter tructure 
faced with 
; from the con 


for the 


tructure I 
ay 1th he 


as an imsulator 
uitable piping and 
valve provice 
the tor 
the di 


ol the clige ted 


build 


ludge 


other 
itment 


iv operated 


hotl t 


i! 
are 
i 


econd: 


ink 
ary oT 
imcoming ludge is 
ternal heat « xchangetr 
ited in; oa or oil-tired 


thi ex 


Sludge Disposal 

\\ illamette Vall it which 
| | tor 
annual rainfall in the 


tM ited iS WC KTMOWTI 

fall. Th 
vile l appro 
thi heing distributed 
niet 


May ot 


ing problems presented, va 


<imately 3s 


rain 
to 


l ber Kecause 


of conditioned digested 


hltratior 
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ENGENE SEWAGE TREATMENT PLANT 


RHEOSTAT for one pump shows construction of immersed element that controls 


pump speed according to sewage depth 


ludge provided for in a separate 
building 

Iti possible to elutriate the sludge 
from the primary digester and to re 
turn it to the secondary when they are 
operated in series, thus reducing the 
of the sludge enter 
secondary digester and the 
of the supernatant 
Elutriation also can be used to 


of the digested 


moisture content 
the 


solids 


ny 
content 
liquor 
reduce the alkalinity 
sludge prior to drying on the vacuum 
filters. Piping arrangements are such 
that both 
plished with the same unit 


operations can be accom 


Underwater Concrete Construction 


An item of construction which may 
he of particular interest was a method 
concrete the 
ground water table. Although pumps 
were able to hold the water down to a 


used in pouring below 


few inches in depth, the flow of water 
to the pumps would wash the cement 


out of the concrete betore would 
be able to cure 

By placing an old tarpaulin in the 
pit and pouring the onto 
the tarpaulin, water was able to flow 
under the tarpaulin until the weight of 
concrete above the tarpaulin cut off 
this flow. The tarpaulin would yield 
under the weight of the concrete and 


permit the concrete to conform to the 


concrete 


shape of the supporting surfaces, thus 
providing a watertight form 


Personnel 


The plant was supervised by Mr. 
Ralph Roderick, partner of the firm 
of Cornell, Howland, Hayes & Merry- 
field. Mr. Ed was the firm’s 
resident engineer. Mr. Oren King 
(later Mr. R. A. Finlayson), City 
Manager of Eugene, and Mr. William 
Clubb, City Engineer, represented the 
city. Mr. William Newell, superin 
tendent of the sewer department, was 
active in construction inspection 


(,reey 





Primary contractor 
Mechanical 
Electrical 


sub-contractor 


sub-contractor 


Flood lift station pump: 


Bar screens, mechanically cleaned 


Raw sewage pumps 
Sludge collectors 

Sludge heat exchanger 
Floating digester cover 


Vacuum sludge filter: 





Contractors and Major Equipment Suppliers 


Lee Hoffman, Eugene, Ore 
Ore 
Ore 


Joe Swearingen, jasper 
L. H. Morris, Eugene 


Byron Jackson Company 
Link-Belt Company 
Peerless Purnp Division 
Link-Belt Company 
Pacific Flush Tank Co 
Pacific Flush Tank Co 
Eimco Corporation 











A Rational Approach to the Design 
of Activated Sludge Plants 


AY! HOUGH additions to knowl 
edge of the activated sludge pro 
appear in the technical 
there has been little, 
advancement in design criteria 
years. A na 
Health De 
1948 


ess press 
almost monthly, 
if any, 
during the past thirty 

tional State 


partment requirements made in 


survey! of 
showed that only nine states had any 
specific requirements concerning acti 
For dit 
fused air plants, those states spec ified 
hours 


vated sludge plant design 
an aeration period of 4 to 8 
and an air supply of 0.5 to 2.0 cubic 
feet pet \eration 
periods were based on sewage flow 


gallon of sewage 
plus return sludge, which was usually 


specihed to be 25 percent of the 


sewage flow 

Che designs of the earlier activated 
sludge plants were based largely on 
the results of protracted and exhaus 
tive pilot plant operations. Unfortu 
nately, the designers of many of the 
more recent plants have had little or 
no experience in the actual operation 
of the The fact that many 
such plants have proved highly su 
more to the ingenuity 


process 
cessful is due 
of the operators and the helpfulness 
of design criteria privately developed 
by equipment manufacturers, than to 
the skill of the designer or the ade 
of State Health Department 
regulations 

The newer “Ten State Standards 
for Sewage Works’? the 
4.0.D., as well as the volume of the 
treated, and 


(uae y 


consider 
sewage or waste to be 
so are superior to the earlier criteria 
However, neither they, 
aesign standards develope Vv equip 
] tandards d loped | july 


nor any of the 


ment manufacturers, make any men 
tion of the amount of activated sludge 
to be carried 

esseti 


the 
has a 


Because activated sludge is 
tial to the and 
amount of carried 
marked influence on the functioning 
of the process, it would appear essen 
tial for the the 
optimum, or maximum, sludge load 
and then design the plant to carry that 
load. The failure to properly evaluate 
this important factor 
plain the prevalence of sludge bulking 
and the 
ment that 


process, because 


sludge 


designer to select 


may well ex 


frequently repeated state 


the process requires expert 





by T. R. HASELTINE 

Mr. Haseltine, a partner in The Chester Engineers, 
Pittsburgh, Pa., has long been interested in the 
factors affecting economy of design and efficient 
operation of activated sludge plants. His paper was 
presented at the Manhattan College Conference on 
Biological Waste Treatment. 





operating attention and ts easily upset 
by industrial wastes 


Sludge revration is another phase 


of design which is totally ignored by 
practically all design criteria. Many 
of the early plants included sludge 
rewration, but 
structed during 
provisions 


most of those con 
the 1930's omitted 
such Nevertheless, Hat 
field at Decatur and Kraus at Peoria® 
have been making old plants operate 
at fat their original design 
loads for decades by sacrificing mixed 
liquor xration in order to gain the 
separate not pro 
vided in the original designs 
World War II 
various torms, 
larity. Certainly 
criteria should 
ration as well as total sludge load 


above 


sludge rezration 
since 
sludge rezration, in 
has gained in popu 
any modern design 
evaluate sludge re 
Chis paper presents an approach to 


the activated sludge 
plant which is believed to be more 
rational than that afforded by 
presently accepted criteria Although 
appli 


unusual 


design of an 
any 
the suggested procedures are 


wastes of 
not intended to be 


cable to sewage or 
strengths, they are 
a substitute for actual pilot plant in 
wherever such investiga 
Like other 
design criteria, they must be tempered 
with the familiar 
with the design, construction and op 
eration of the process. No criteria can 


vestigations 


tions are feasible most 


judgement of one 


be set up that will insure the sucecss 
of an inexperienced designet 

Phis not 
original laboratory or plant scale ex 
Instead, it is based entirely 
re-evaluation of the published 
of others. The 
the 


paper 1s based on any 
pe riment 
on a 
work and 


author gratefully 


findings 
acknowledges 


value of the original mivestigation 


Optimum Quantity of Sludge 


When an adequate quantity of well 
activated sludge is mixed with sewage 
or waste, the waste is clarified : that 
is, most of its pollutants and many 
bacteria and adsorbed 
by the sludge 


adequate supply of oxygen, some bio 


protozoa are 
In the wresence of an 
| 


logical forms die off or remain dot 
mant while others multiply rapidly 
By their growth these organisms con 
vert pollutants to carbon dioxide, sul 
fates, nitrates living proto 
plasm of their During the 
progress of this biological oxidation 


and the 
hod : 


enzymes may be secreted which hasten 
and clarification 

Both 
take place 
vated sludge 
brought together, providing there is 
Claritica 
substan 


improve 
clarification 
acti 


oxidation and 


most rapidly when 
and sewage are first 
sufficient oxygen available 

tion or adsorption will be 
20 to 40 


may be required bor 


tially complete in minutes, 
but 
complete oxidation 

\ balance must 
two. If oxidation lags be 
ettleability of 
bulking” 


s¢ veral day . 


be maintained he 
tween the 
hind adsorption, the 
the sludge 
is encountered, although clarification 
may still be excellent lf oxidation 
lags still farther behind, the 
will lose much of its clarifying power, 
although its settleability may improve 
than that of 
sludge 


deteriorates and 


sludge 


and become even better 
fully activated sludge 

can still produce considerable purih 
vield 


cation, even though it cannot 


the clear, sparkling effluent typical of 
ludge 


the conventional activated 


proce 
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APPROACH TO DESIGN OF ACTIVATED 


SLUDGE 


PLANTS 





TABLE 1 


Conventional Activated Sludge 
(No Separate Sludge Reaeration) 





Period 


Mar atit 
NM 
MA 


West 


East 


w aur ee 


wauk ec 


Sewage to Aerators 


Susp 


Mixed Liquor 
Sludge 
Age’, 
days 





4 
3 
4 


NO 
— © 
DW OO O 


™m NNN WR 
= 


Oo & 
NM Nh 
z 








flocculated, or 
res that 
ver “modified 


partially 
are typical ot 
@ration 
ictivated sludge” 
hand, if oxidation 
adsorption much 
will be destroved by 
the flo« 


mall and ec mpact 


ther 
xceed 
wet 
remaining par 

loc not produce a 
effluent 
high 
ige 1s broken up into 

These do 
il clarihers, even 
body of the 
in incle ‘ \ 
bulk 


nitrogen 


ilthough ni 


he 


\pparently 
party les 
thy sludge 
ha nitrify 
blows ver 


{ I py not 
liberation 


rFAaASsSecOoUS may 
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higher will be the adsorption of pol 
per unit weight of sludge 
Either more time for oxidation, or a 
higher rate of 
maintained if bulking is to be avoided 
in the conventional process. Although 
bulking would not occur in the modi- 
a further drop 
in clarification and degree of treat 


lutants 


oxidation, must be 


hed wration processes, 


ment would result 

| he operator can measure the quan- 
tity of sludge in his #ration tank by 
simply determining the mixed liquor 
However, this 
the of 


solids concentration 
is true only 
his tank is fixed 

Che designer, on the other hand, 
an infinite choice of zwration tank 
Therefore, he 
as well as the concentra- 
true 


because volume 


has 
volumes must consider 
that volume 
tion of solids if he is to have a 
measure of sludge quantity 
lhe 8, 5,9 


ratio 


is the 
suspended 
to the 


solids 


Gould sludge age’ 
total weight of 
the mixed liquor 
suspended 


ot 
m 
of 
introduced into the wrators daily. It 
should be that this definition 


solids 


weight sewage 


noted 


assumes that there are no significant 
accumulations of sludge in the final 
settlers. Edwards*® and Gould*:® state 
that for the conventional 
sludge age of at least 3 days is neces- 
sary and 4 days is desirable; for the 
high-rate process the age should 
range from 0.4 days in cold weather 
to 0.2 days in hot. Between the con 
ventional and modified 
there is an intermediate zone (that is, 
sludge age 0.5 to 3.0 days) where a 
high Mohlman index and a poorly 
settling sludge is encountered 

This concept of sludge age implies 
that the suspended solids in the mixed 
liquor are simply an accumulation of 
suspended solids removed from the 

Actually, the mixed 
a conventional plant 


pre cess a 


processes 


incoming sewage 
liquor solids in 
are primarily zoogleal masses of ba 
teria, together with large numbers of 
protozoa and other microscopic organ 
isms 

Although the sludge age concept 
has proved useful in the New York 
City plants, its application to plants 


treating wastes having a different 
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> 


ratio of B.O.D. to suspended solids is 
Heukelekian, Orford 

found that the rate of 
sludge accumulation was 
primarily a function of the B.O.D 
input to the This indicates 
that the total quantity of the sludge 
carried in a plant should be correlated 
with the daily B.O.D. load imposed 
on the process. Although such a pa 
rameter has not been widely used, the 
National found a 
relationship to exist the 
Mohlman index and average 
weight of B.O.D the 
tors per day per pound of suspended 
solids in them and the final clarifiers 
Okun", in his bio-precipitation 
studies, found the efficiency of B.O.D 
related directly to 
solids in 


questionable 
Manganelli!” 
activated 


pro ess 


Research Council" 
between 
the 


entering era 


removal to be 
weight of total, or volatile, 
the unit and inversely to the 
loading 

Table 
erating data on numerous conven 
tional activated sludge plants. Table 
data for se 


organic 


1 summarizes published op 


contains similar eral 


modified plain zration plants 


Fig. 1 has been prepared from 
those data to show the relationship 
between B.O.D. loadings and remoy 
als per 100 pounds of mixed liquor 
suspended solids. Curve A shows the 
data for conventional plants; Curve 
B is plotted from all data 

indicate that the 


alone », CAC 


Che curves acti 


vated 
of primary treatment, can be expected 
to yield about 90 percent B.O.D. re 
the daily 5-day 
not exceed about 
100 pounds of su 


‘ 
iusive 


sludge proc ess 


duction as long as 
B.O.D. load 
50 pounds per 
pended solids in the #ration tanks 
loads are applied 
percentage reductions result At a 
load of 400 pounds, the reduction 3 
only about 54 percent 
The change in slope of the 
hetween 50 
repre 


does 


lf higher 


lower 


curve 
occurs at loadings and 
100 pounds Chi 
middle ground between the 
and high rate 
bulking is likely to he 


probabl 
sents the 
conventional processes 


where severe 


, 
entiona 


that 


encountered 
Thus, as far as the 
| 


process is concerned, it ippeal 


the maximum B.O.D. load should not 
exceed 50 pounds per day per 100 
pound solids. Even 
at design, the average load should be 
somewhat less. It is 
moderate to large plants he designed 
for an average of 30 to 40 pounds. 
Extremely smal! plants that will not 
attendance or skilled 
Ope ration, might be ce signed for load- 
only 20 to 30 pounds of 
100 pounds o! 
uch a 


of mixed liquor 


suggested that 


receive 24-hour 


mgs of 
B.O.D per 
‘n though 
their 


sludge 
solids, eve practice 


will increase power require- 
ment 

\lthough that portion of Curve B 
which applies in ¢xces of 
100 pounds of B.O.D, per i00 pounds 


few 


to satings 
based on relativel 
points, it may he 
the veight ot 
olids required to obtain 


of solids 1 
cattered 
selecting 


rather 
helpful in 

mixed liquor 
any predetermined degree of B.O.D 
reduction from modified zration proc- 
In making that selectior care 
should be taken to avoid minimum 
loadings of 100 pounds or less of 


B.O.D. per 100 pounds of solids, in 


f sf 
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nize the chance of ppm, or a 10-mg zration tank with operator can measure the amount of 

ough the curve indi- a solids concentration of 1,370 ppm such growth, we have been content 
reduction would be might be used with a correlation between B.O.D 

iding than at higher lf a solids concentration of 4,800 load and stone volume 

Such is not the case in the activated 


ppm was carried in a 2-mg separate 
sludge process. There the amount ot 


wn about modi sludge rewration tank, then an #ra 
it might be tion tank of only 2-mg capacity with growth can be readily measured and 
to consider a a mixed liquor solids concentration controlled. Therefore, it should be a 
and conven- of 2,050 ppm would suffice governing factor in plant design. 

treatment to In all three cases, the true sludge 7 

all B.O.D. reduc age would be the same. The hee Return Sludge Capacity 
pected from modi- assuming a continuous and adequate No doubt there are limiting maxi 
oxi- mum concentrations of solids that 


0 dome he would oxygen supply, the Same average 
carried in either eration or 


inherent in design dation-adsorption balance, and hence may be 
ind poorly under the same sludge condition, would be sludge rezration tanks. However, it 
maintained will be shown that if the rate of 

the previously de However, the combined zration sludge return is adequate to prevent 
offers a method for and rezration tank volume per pound undue accumulations of sludge in final 
dge load for which of B.O.D. applied would be vastly settlers during periods of high Mohl 
man index, the solids concentrations 


ined, Thus, if different 

24 med of In the three foregoing examples 
a B.O.D. of the combined zration volume per will not be excessive 
pound of applied B.O.D. would be An average Mohlman index of 
3.4 cubic feet, re- about 100 is generally considered very 
2). This illustrates satisfactory at conventional activated 


in either wration or rezration tanks 


conventional acti 
the B.O.D. input 16.7, 33.4 and 1 

m tanks will be 24 x 8.34 spectively (Fig 
10,000 pounds per day. If the fallacy of setting up a volumetric sludge plants of the diffused air type 
to 35 B.O.D. loading criteria for awration However, Pearse and his committee’ 


loading is limited 
show that even at plants where the 


day per 100 pounds of tanks without giving consideration to 
a total of 40,000 x their sludge content, as is done in the average index is about 100, the daily 
bout 114,300 pounds of “Ten State Standards”? or many of index may range from a minimum of 
the equipment manufacturers’ design 30 to a maximum of 300 to 400. 
ied in ration tanks, or a_ criteria The maintenance of a constant 
them might be carried in a Such a volumetric requirement may }.O.D. to solids loading would prob- 
ludge rewration tank. The be likened to trickling filter design ably reduce much of that variation, 
the tanks required would practice where B.O.D. loadings are but in view of the highly variable 
the concentration of solids related to volume of filter stone. It B.O.D. input to most plants, such an 
is not the stone, but the biological ideal situation is impossible of attain- 
eparate sludge reeration, growth on the stone, that accom- ment. Therefore, the designer should 
eration tank with a mixed plishes the purification However, provide for satisfactory operation at 


olids concentration of 2,740 since neither the designer nor the a Mohlman index considerably above 


ire required, They might 





TABLE 2 
Plain Aeration and High-Rate Activated Sludge 





Sewage to Aerators Mixed Liquor 


— Susp 5-Day Suep. Sludge 
Sol., 3.0.D., Sol., Age’, 
ppm ppm ppm days 
103 171 150 0.40 
215 182 0.27* 
224 181 0.33" 
234 193 0.31* 
132 132 0.80 
106 130 0.73 
160 170 0.23 
168 109 5 0.40 
119 105 0.59 


3 
a) 
Qa 


Location 





Ann Arbor, Mich 1945-46 
Indianapolis, Ind 1942 
Indianapolis, Ind 1943 
Indianapolis, Ind 1944 
Philadelphia N.E Jan.-Mar. 1954 
Philadelphia N.E Oct.-Dec. 1953 
NYC Owls Head July 1952-53 


o 


. 

Om wn Vi 

wowown w 
NO w 


N 


'roo~w4 uw 


mp = & 


iYC lamaica 1952 
NYC Rockaway jJuly-Aug. 1953 
racuse, N.Y Nov. 1944 
April 1945 
jJamaic. Oct.-Dec. 1943 152 
Jamaica Dec. 1943 
Feb. 1944 29.5 155 52¢ 0.31 
Jamaica Mar.-May 1944 32.0 136 ( 0.79 
NYC Jamaic: June-Aug. 1944 33.0 d 1 0.38 
NYC Jamaic: Aug. -Sept. 1944 37.3 d 105 0.20 
103 7 0.60 


78 0.34* 
0.43 


Bowery Bay 1944 37.8 





* Gould sludge age (See Ref. 3 
* Based on assumption that the average suspended solids in aerator is same as that in entering sewage 
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100. It is suggested that moderate to 
large plants be designed for an index 
of 250 and small plants, where con- 
tinuous skilled operation is improb- 
able, be designed for an index of 350 

Undue retention of sludge in final 
settlers retards biological oxidation. 
In 1940, Bloodgood'® stated 


“There is one rule that we have 
established for activated sludge plant 
operation: the return sludge concen- 
tration must 
ceed the sludge index (expressed as 
percent Chis has proved an 
excellent guide, as following this rule 
not permit the retention of 


sludge in settling tanks long enough 


never be allowed to ex 


solids 
does 


to become damaged.’ 


Che sludge index expressed as per 
cent solids is the Donaldson index, or 
100 


Mohlman index 

rule, the concentration of return 
sludge would be 4,000 ppm for a 
MohlIman 250, and 2,860 
ppm for an index of However, 
in 1944 Bloodgood'® stated that re- 
turn sludge concentrations might be 
1.1 times the concentrations as above 


| hus, by Blo rigood’s 


index of 
350 


computed 
In 1949 
factor, A, 


Kraus" stated that this 
might be as high as 1.2, at 
least for Mohlman indexes of 
than 100. If the 1.2 of K is 
assumed to apply to a Mohlman index 
of 250, the concentration of solids in 
hence that in the 
tank, designed as 


less 


value 


return, and 


rewration 


the 
sludge 


APPROACH TO DESIGN OF 


herein suggested, should be 4,800 
ppm. 

Bloodgood"* also presented a nomo- 
graph to illustrate the relationship 
between Mohlman index, return 
sludge concentration, mixed 
liquor solids concentration and return 
sludge percentage for a A value of 
1.0. Fig. 3 is similar to Bloodgood’s 
nomograph, except it covers a wider 
range of values and permits readings 
to be made for any A value from 1.0 
to 1.2. It shows that for a Mohlman 
index of 250 and a K value of 1.2, a 
return sludge capacity of 135 percent 
would be required if a mixed liquor 
solids concentration of 2,740 ppm was 
carried 

If the mixed liquor solids were 
halved to 1,370 ppm, a return sludge 
capacity of only about 40 percent 
would be needed. A mixed liquor 
concentration of 2,050 ppm 
would require about 75 percent re 
turn sludge capacity 

It seems doubtful that 
will find it economical to provide a 
excess ot 


solids 


solids 


designers 


return sludge capacity in 
100 percent. Based on a A 
1.2, this would limit the mixed liquor 
solids concentration to 2,400 ppm tor 
a Mohlman index of 250, or to 1,720 


ppm for an index of 350 


value of 


Aeration Period 

If the foregoing procedure is fol 
lowed, the total volume of zration 
and sludge rexration tanks are set by 
(a) the B.O.D. to solids loading, (b) 


ACTIVATED SLUDGE 


PLANTS 491 
the maximum sludge index, and (c) 
the capacity of the return sludge fa 
cilities. 

toth the the 
liquor wration periods are ignored 
Since most of the pollutants are 
quickly adsorbed by the sludge, 
neither of these periods is of any 
real significance. However, since 20 
to 40 minutes may be required for 
completion of adsorption, and since 
there may be some short-circuiting in 
the xration tank'®, it is probably de 
sirable to provide a liquor 
eration period of at least 60 to 90 


sewage and mixed 


mixed 
minutes, This offers a logical method 
for dividing the total wration tank 
volume between mixed liquor zration 
and sludge rewration 

In the foregoing example a 2-mg 
eration tank and a 75 percent return 
sludge capacity was indicated for a 
24-mgd sewage flow if a 2-mg sludge 
reeration tank was also provided 
Under these conditions, the theoretical 
mixed liquor gration period would 
have been (2 x 24)/(24 x 1.8), or 
1.14 hours 

rhe design procedures herein pro 
posed may result in the use of con 
siderably higher rates of sludge re 
turn than are generally 
Therefore, it may be pertinent to 
point out that the 
ration period is independent of the 
amount of return sludge. For ex 
ample, with 100 percent return sludge 
the mixed liquor ration period will 
be just one-half of what the sewage 
eration period would have been with 


prov ided 


average sewage 





TABLE 2 (Continued) 





B.0.D Applied, 
Ib per day 


Per Per 
100 Ib 1000 cf 


Air Used, cu ft 


Return 


Sludge, 


Aeration Period, hr 


Removal, Percent 


5-Day 
B.0.D 


Mixed 


Liquor 


percent Sewage 
by Vol Only 


415 39 6 0.0 6.6 
314 40 544 0.0 6.43 
246 34 623 0.0 
271 4) 
126 41 
167 4) 


Mixed Aeration 
Liq. Sol Tank Vol 


Reference 


6 6 
6.43 








63.) 
43.5 
7.9 9 15.4 49 
7.45 45 ; 45 


577 0.0 
1060 24 
975 36 


coc 
>») 


| 

| 

4.81 88 58.4 

4.67 42 43. 446 
465 y 2.45 3 } 58 
162 87.0 477 1.9 6 16 
92.0 606 1.7 6 64 
71 


76 


86.8 71 
4 76 
81 71 23 
85 69 23 
74.4 76 25 
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L6 60.0. APPLIED PER 100 LB. SLUDGE SOLIDS 
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49 5.9 











| 
100 150 
6 68.0.D, APPLIED 
RELATIONSHIP between B.0.D. loading and B.0.D. removal (see text for explanation) 


Fig. 1 


it all. However, on the 
l of the sewage would pass 
eration tank twice, in 
o the effective 
is unchanged 
the mixed liquor «ration 


sewage 
| 


g enough to permit sub 
mplete clarification, an 
idation of soluble 

plished just as well on 


wrator 


material 


pass through the 
It is generally accepted 
(at least up to a 
2) greatly improves the 
,..D. by trickling filters 
» reason why it should not 
ilar effect in the activated 
ial Research Council", 
homas*, Smith®® and others 
osed loading parameters 
equivale nt to the B.O.D. to 
g proposed in this paper, 
the «ration period. Fair 
as used the sewage eration 
period ; Smith used the mixed liquor 
rration te iod 
Both of these conceptions are erron 
eous because they fail to consider the 
fact that the sludge solids are retained 
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200 250 300 350 
PER 100 L8 SLUDGE SOLIDS 


100 LB SLUDGE SOLIDS 


REMOVED PER 


L8 BOD 


8 





Given 


Sewage flow, 24 mgd 
B.O.D. of settied sewage, 200 ppm 
B.O.D. loading, 35 Ib per day per 100 Ib of sludge solids 


Calculations 


24 x 8.34 x 200 
40,000 x 100/35 


40,000 Ib per day 
114,300 Ib 


Applied B.O.D 


Sludge solids required 








Possible designs 


Example number 
Sludge reaeration tank vol., mg 
Mixed liquor aeration tank vol., mg 
4,800 


2,050 


Sludge reaeration solids conc., ppm 

Mixed liquor solids conc., ppm 

Total reaeration sludge solids, Ib 
faxcxs 34 


2,740 


80,100 
Total mixed liquor sludge solids, Ib 
(bx dx 8.34 114,300 


114,300 


114,300 
114,300 


34,200 
Total sludge solids, lb (e + f) 114.300 
Combined aeration volume, cu ft 

per Ib of B.O.D. 1,000,000 

(at b) /40.000 x 7.49) 16.7 33.4 








. 2——ILLUSTRATIVE examples of how logical design affects aeration volume 
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Fig. 3—-NOMOGRAPH for determining optimum solids content and percent of return sludge from Mohiman index and mixed liquor 
solids concentration 








in the plant through several cycles « centration of solids in the sludge re- or both, directly to the rewration tanh 
even days. During all of that time ration tank, and hence its volume, is as required 
they are undergoing oxidation. The primarily dependent upon the maxi Such an arrangement also is ad 
important thing is to retain the solids mum Mohlman index selected for vantageous in compensating for the 
in the zration system long enough to design. Obviously, the normal index yyavyojidable variations in total B.O.D 
permit oxidation to balance adsorp will be lower and so the operator  joad imposed on the plant. It was 
tion. The sludge retention period is could frequently operate with higher noted previously that the condition of 
governed primarily by the B.O.D. to _ solids the sludge, as measured by the Mohl 
solids loading, and is independent of Such a practice would result in man index, varies over wide limits 
either the sewage or mixed liquor building up a higher total sludge in from day to day at many conven 
eration period ventory and reducing the B.O.D. to tional plant 

Obviously, high return sludge rates solids loading. That condition should 
increase the mixed liquor flow. How be avoided. As will be shown, it in 
ever, this should not necessitate the creases air requirements. It might also 


Sludge rewration with flexible pro 
vision for introduction of nutrient 


either sewage or digester liquor, give 
use of larger final settlers if they are create a sludge disposal problem when the skilled 


so arranged that sludge is withdrawn the index again rose and the excess 
from a point directly below the tank inventory of sludge had to be dumped 
inlet. However, if the point of sludge over a short period of time Such a 
withdrawal is remote from the inlet, condition could be avoided by con 
is in Gould’s design’”®, the procedure tinuously operating the return sludge 
recommended herein will necessitate facilities at their maximum capacit 
the use of larger final sedimentation but in a large plant such a procedure 
units might be wasteful of power 
Therefore, if sludge re#ration is 
to be used, provision should be made 
for introducing variable amounts of sludge rewration are a saving in total 


operator a convenient 
means of controlling such variations 
his indicates the superiority of “step 
eration’ as patented by Gould*, the 
patented Kraus process®, or the un 
patented Hatfield process over the 
old-fashioned fixed capacity separate 
sludge rewration tanks formerly used 

From the viewpoint of construction 
eit costs, the principal advantages of 
vage Keceration 


In the foregoing procedure the con- settled sewage, digester supernatant, ration tank volume and a probable 
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Fig. 4—CORELATION between B.0.D. to solids loading and air consumption per pound of B.O.D. removed 


in the required capacity of 
vulge facilities 

the preater 
of plant piping, and possi 


] advantage ' are 


ltiplicity of wration devices 
nt (For example, ta 

ay be advantageous in 
eration, but is of doubt 
he s¢ 


ire always present 


ful value ludge regration. ) 
disadva oré 


Lhe 


mnportal 


antages become increasingly 
t when treating high B.O.D 
B.O.D to 
’ 


used 


te ! vher a low 


J 
lids loading i 


‘ 


to he 


Air Requirements 


In diffused air plants, the air is 


used marily to (a) mix the con 
tents of the thus 
flocculation and 
tation, and (b) 


quired for biological oxidation. Since 


erator, promoting 


preventing sedimen 


upply the oxygen re 


purpose of the activated 
the 


the primary 


sludge process is reduction of 


it is logical to relate 
removal rather 
sewage. This was 
‘Ten State Stand 
and in several of the equip 
criteria 


oxygen demand, 
a supply to B.O.D 
than to volume of 
done in the newer 
ards’, 
ment manufacturers’ 
lables 1 and 2 average air 
consumption to range from 435 to 
1,000 cubic feet per pound of B.O.D 
Although there are numer 
ous reasons for this wide range in air 
requirements, it is that one 
of the major causes ts the variation in 
B.O.D. to sludge solids loading 
+ the air used per pound of 
B.O.D. removed is plotted against 
the B.O.D. to solids loading. It will 
be noted that the air consumption was 
relatively the 
B.O.D. loading exceeded 35 pounds 
day per 100 pounds of sludge 
It increased rapidly, however, 
25 


show 


removed 


believed 


In Fig 


constant as long as 
per 
solids 
when the loading fell much below 
pounds 
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lo understand why such is the 
case, it is necessary to recall that most 
of the sewage B.O.D. is quickly ad- 
sorbed by the sludge and that it is 
the subsequent oxidation of the ad- 
sorbed material that consumes the 
oxygen. At B.O.D. loadings of 35 
to 50 pounds per day per 100 pounds 
of sludge oxidation is just 
barely keeping pace with adsorption. 
Cherefore, a relatively constant rela 
tionship between B.O.D. removal and 
air consumption is to be expected 

However, at materially lower 
B.O.D. to solids loadings a consider- 
able portion of the sludge is destroyed 
by “wet combustion.”’ Furthermore, a 
low B.O.D. to solids loading favors 
nitrification. Both nitrification and 
wet combustion require additional 
oxygen, sO air usage per pound of 
B.O.D. from the 
increases. 

At the high B.O.D. to solids load- 


solids, 


removed sewage 
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15. Bloodgood, D. E.. discussion of “New 23. Setter, | k Carpenter W lr. and 
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. Operation,” Sewage Works Journal, Vol Principles of Modified Sewage Aeration,” 
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volume of liquor or sludge that must 16. Bloodgood, D. E., “Application of (July 1945) 
be mixed and agitated, it should re Sludge Index Test to Plant Operation,” 24. Hoot, R. A.. “Industrial Waste Prob 
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saving is believed to be too theoretical 


esses, oxidation lags behind adsorp- 


1s indicated by Figure 4 Possibly ad 
ditional data on modified z#ration 


In alr 
\t any event, it is obvious that the 


solids loading as well as on the total 
B.O.D. input. Since sludge rezration 
makes possible a reduction in total 


quirements 
In view of the many variables and 


to warrant consideration by the de- 
signer. The air requirements of a 
plant designed in accordance with the 
procedures herein suggested are be 
lieved to be practically the same re 
gardless of whether sludge rexration 
is provided or not 
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Fig 


WASTE HEAT from cooling system of dual-fuel engines and from air blowers is utilized for sludge heating 


Waste Heat and Sewage Gas 
Utilized at York, Pa. 
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art of 
MCcOoTpo 
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have been 
ign and construction 


we treatment plant at 


itment 


constructed under the 
York City Sewer Au 
itv of York, 
1954. It 


works 


mn of the 


for the ¢ was dedi 
late il consists of a 


ve treatment suitable for 


» the wastes discharged from 
¢ 90,000 persons in York and ad 
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units of 18 


facilities 


set ondar 


through the 
med lhe treatment 
have a capacity of up to 30 mgd 

Che plant provides activated sludge 
treatment with separate sludge diges 
tion and disposal facilities, consisting 


primary 


of fixed cover digestion tanks, elutri 
ation tanks, vacuum filters, and sludge 
drying and incinerating equipment 
Included in the and 
nomical features incorporated in the 


modern eco 


new plant are the conservation of 


utilization of 


electri power, the 


sludge gas for heating purposes, and 
the disposal and sale of treated sludge 
as fertilizer 

One outstanding example of de 
sign for economy appears in the utili 
zation of the waste heat of the cooling 
water from the air blowing engines 
for preheating the activated sludge 
Chis is detailed 
below 

Air applied to the aeration tank for 
the activated sludge process, the pre 
aeration tank, and other miscellaneous 
channel diffusion is generated by 
three axial flow, screw-type, positive 
displacement air blowers. The ca 
blower is 3,500 cfm 


accomplished as 


pacity of each 
lwo of these blower units are 
by gas engines which utilize the 
as for fuel: the third is driven 


ve go 
age gi 


driven 
scw 





HEAT AND SEWAGE GAS UTILIZED A 


YORK, PA 














Fig. 2—iNSTRUMENT panel units show water and sludge system temperatures and operate pneumatic control and blending valves 


by a 150 hy electric motor. The blow 
shown in Figure 1, with the 
ope rated unit in the center 


eTs al 


r normal ope rating conditions, 
blowers are 


unit 


driven 
electrically 


vas-eng ine 

a tl t driven 
during start-up or when 
shut 


ss the use 


driven blowers are 


pairs. [his kee 


dow nm to 


1 
I 
j 
ectric power} 


units are 
effluent 


rie iriveni 


cooled circulating plant 
through the and the 
mufflers The heat 


heating the 


watet engines 
jacketed exhaust 
thu } ) ( is 

digestion tanks by cir 


thr ough the 


used in 
preheating 


1 of the water 18 con 

1 group of Bristol indicating 
atic temperature controllers ac 

ree-way water blending 
o of these pneumatically 
lves are shown in the fore 
Figure 1. The instrument 
fror vhich these valves are 


show! 2 


pane! 
in Figure 
from the 
ven blowers supplies the pri 


operated 


culatior water 


gas 


ce tor preheating the 


Taw 


for heating the recircu 


lated sludge. There is 


sensing bulb in the outlet of each of 


a temperature 


inclicating-con 
each bulb i 
three-way 
circulation watet 
when the 


the gas engines; the 
troller to 


nected 


which con 
actuates a 
diverts the 


pre he aters 


which 


to the sludge 


Fig. 3—TYPE of instrument used for re- 
cording digester temperatures 


valve 
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100° 
back to the 
ome of its 


temperature reache Some of 
this water 
engine. After giving up 
heat to the sludge the 
reaching the engine 158 
above 145°] 
feed 
meumatically 
How 

In the 


recirculates 
cooling water 
thus 
The temperature of the 


alwa' 


water 1 also controlled by a 


operated proportional 
control valve 
that the 
requirements of the sludge 
hed by the 
water, two hot water boilers ha 
1 200.000- Btu 


| hese 


three-way 


event temperature 


digestion 


tant ire not sat circula 


tion 
ng a capat ity have 


been provided have dual-fuel 


stems for burning sludge gas or oi) 


with a sludge recirculating pump and 


tank 1 equipped 


digestion 
a motorized valve. The pump and the 


actuated by electric indi 


controllers by 


valy are 
cating temperature 
which the sludge is maintained in a 


temperature range of 86" to 97°F 


Che actual temperatures in the digest 


t are recor cle d on rout id ‘ har t 


recording thermometer with seven 
chart 
ode Tt 
s this is enabling the 
\uthority 


treatment plant im the 


mone aving equipment 
York Cit 
to Ope rate the re 

ewaye most 
economical, efficient method possible 
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Sludge Elutriation 


' a 
he First of a Series 


SAL of the sludge result 
from the treatment of sewage 
a problem for the 
a study of Florida 
that 
ludge disposal is the concern of more 
than 50 per cent of the treatment plant 
their titles 
pe of treatment provided 


lw i been 
plant operator. In 
ewaye was shown 


plant it 


per onnel, regardless of 
or the ft 
sewage lucdye 


1S disposed of in 
Depending local 
it may be dried, burned, or 
removed as a liquid. No matter what 


of ultimate disposal may 


upon 


rial Wa 


condition 


the aL thod 


he. the operators prime concern 1s 


how small a volume can be produced ; 
volume, the lower is 
And city 
with 


especially for sew 


the smaller the 
the cost of disposal what 


official would not look favor 


upor lower cost 
ave treatment 


sludge 
employed, depend 


reduce the volume of 
device are 
on whether the final product 1S 


be disposed of liquid or dry, One 
used to produce a dry 
filtration. ‘This 
extremely popular from 


» 1942 and many plants 


oT the \ f 
luce icuum 


metho 


means ot producing a 

ludge for final disposal 
most of the installations, some 
form of pretreatment of the sludge is 
(Chemicals, such as ferri 
are often added to the liquid 
and then the 
tioned applied to the filter 


lL hese chemicals are added to produce 


required 
chloride 
“condi 


ludge, mixed 


ludge 1 
a hiltered ludge cake containing less 


iter (more solids) and therefore 


occupyVing a mall volume 
the chemicals 


treat 


Kecause the cost of 

ilwa an additional cost of 
ment-—and in many cases a high cost 
researcher ought ways to improve 
the efficiency and thus reduce the cost 
of this method of 


Out of this 


sludge treatment 


research came sludge 


elutriatior 


What Elutriation Is 


Sludge elutriation is a 
adding water or plant effluent to the 
sludge, mixing thoroughly, allowing 


the sludge to settle and the liquid to 


proc ess ot 
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Mr. Jaffe is Associate Professor of Civil Engineer- 
ing, Sanitary Research Laboratory, University of 
Florida, Gainesville, Fla. This is one of a series of 
articles written by Professor Jaffe for the practical 
sewage treatment plant operator. 








These two are then 
drawn off for further disposal 
There are many mechanical 
theoretical features involved, but the 
By adding 
various volumes of water (or plant 
effluent ) two results are accomplished 


First, a sludge requiring less chem 


rise portions 


and 


basic process is the same 


icals for conditioning is obtained and, 
second, a more compact sludge with a 
higher percentage of solids is pro 
chuc ed 

Why does the elutriated sludge re- 
quire less chemicals? Suppose we as- 
sume that an operator 1s using lterric 
chloride as the conditioner. He uses a 
chemical to “condition” the sludge for 
filtration. This means that the filter 
will do a better job produce a more 
compact sludge cake—as a result of 
adding the conditioner 

Che operator knows that in sewage 
there are colloidal particles and that 
they are negatively charged, for the 
most part He knows, further, that if 
the charges on these particles are 
neutralized, the particles will tend to 
flocculate and then settle out. Since 
they are negatively charged and since 
ferric chloride in solution breaks 
down to something called a ferric ion, 
each of which has three positive 
charges, a ferric salt should settle out 
a large amount of these negative col- 
loids. When the colloids are neutral- 
ized it is found that the sludge will 
compact more readily and lose some 
of the water bound by the colloidal 
structure of the sludge 

Knowing this much theory, the op- 
erator tries it on his sludge. He adds 
ferric chloride, mixes it with the 
sludge and sends it to the filter. No 


doubt the solids in the cake will im 
prove very little. He adds more chem 
ical and still more, each time getting 
a slight improvement. The cost of 
these chemicals, however, gets 
out of proportion to the amount of 
improvement derived. It appears that 
something in the sludge is tying up 
large amounts of the conditioner 
Phat is exactly what takes place; 


soon 


a large amount of the chemical condi 
tioner is not available for its intended 
job. This is a costly procedure. What 
is happening, and what can be done 
about it ? 

(Quite a few years ago this problem 
many 
Genter, who 


was investigated by 
One of these was A. L 
eventually worked out a patented 
process of sludge elutriation. Before 
he obtained the patent, he did a large 
amount of work and able to 
show? that this coagulant demand was 
due to certain normally 
found in sludges and sludge liquors, 
and that these substances were com 
pounds of ammonia resulting from 
biological decomposition 

Further, he showed that when 
water of low alkalinity (titratable 
alkalinity, not pH) washed 
through the sludge, these ammonia 
compounds would come off with the 
water and the resulting sludge had a 
very much smaller coagulant demand. 
Since the conditioner-grabbing sub 
stances were water soluble, the more 
you wash a sludge, the greater should 
be the savings in coagulant. This is 
true up to a certain point, beyond 
which the chemicals be- 
comes out of balance with the amounts 
of water required 


persons 


was 


substances 


Was 


savings of 





Actually, plant effluent has been 
used successfully in place of water, 
provided its alkalinity were low. The 
alkalinity since these 
chemical-grabbing ammonia com- 


needs to be low 


pounds are more soluble in this type 
of wash water. In dissolving they in- 
crease the alkalinity 

This washing out process, then, 1s 
elutriation. What does it do’ As pre- 
shown, it decreases the 
amount of chemical conditioner re 
quired for vacuum filtration. Many 
plants using elutriation report a more 
rapid filtration of the sludge. Sludge 
elutriation alone, without the use of 
pro 


viously 


chemicals, has been shown to 
duce a better settling, 


sludge® 


more compact 


Methods of Elutriation 


Mechanically, several variations of 


the foregoing process are possible 
The elutriation can be done either on 
a “batch” basis, or a “continuous 
flow” arrangement 


In the batch process, at least two 
tanks are required. The sludge is run 
into the first tank, the wash water is 
added, the thor 
oughly mixed. The mixture is allowed 
to separate and then the separated 


and contents are 


portions are drawn off as sludge and 
elutriate. While the sludge is settling, 
the second tank is filled, the water 
added, mixed, and settled. By this 


time, the first tank is ready to repeat 
the entire process with a new charge 
of sludge (see Figure 1) 

In a continuous flow arrangement, 
the entire process occurs in a single 


tank, in the same manner as sedi 
mentation takes place in a primary or 
secondary tank. There is an inlet for 


the sludge, one for the water, a zone 
f followed by a 
Again, the end 


a more compact sludge 


of intense 
quiet zone for settling 


nuxing, 


products are 
with a smaller coagulant demand, and 
a liquid portion, both of which need 
disposal or further treatment ( Fig. 2) 

lo the amount of fresh 
wash water required in a continuous 
tlow 


may be used for countercurrent elutri 


reduce 


tank, combinations of two tanks 


ation. For this scheme, the sludge and 
wash waters flow in opposite dire¢ 
tions; that is, the unwashed sludge 
first meets water that has already 
washed other sludge. As the sludge 
moves along, it meets fresher water, 
until at the end of the system the 
now washed sludge meets the fresh 
water entering the tank. In other 
words, the unwashed sludge and the 
fresh water enter at opposite ends 
( Fig. 3). After settling, the end prod 
ucts are again the same—a more con 
centrated sludge and the used wash 


water 
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Fig. 1—BATCH process elutriation, using tanks alternately 


[Jutriation is a practical, workable 
aid in the sludge disposal problem 
It has been many treatment 
plants throughout the country. Just as 
treatment situation, 
an economi must be 
tained between the benefits obtained 
and the cost of these benefits Phelps* 
has said, ‘The capital and operating 
these auxiliary 
(sludge elutriation ) must be balanced 


used in 
in every sewage 


balance main 


costs ot devices 
against the savings in chemical condi 
tioning. [he return of elutriation 
water to the influent of the plant adds 
to the B.O.D. and and 
may further complicate the treatment 


solids loads 


of the sewage.” This statement im 
plies a caution for the treatment 
works designer as well as the op 
erator. In other words, elutriation 


must be 
the plant, and 
stuck in on the 


a planned, integral part of 
just something 
the moment 


not 
spur of 


Factors in Good Practice 


efore investigating actual plant 
results, several of the factors involved 
in good elutriation practice should be 
discussed, Elutriation has been tried 
on fresh raw sludge, old raw sludge, 
and digested sludge 
composed of primary 


These have been 
sedimentation 


Used Wash 
_Water | 







Elutriated 
Sludge 








a — 


sludge alone, mixtures of primary and 
excess activated sludge, and activated 
sludge alone 

(senter? has shown that due to the 
digestion process the amounts of am 
monia and related amino compounds 
the coagulant -grabbing 


(these are 


substances) are greater im digested 


sludge than in raw fresh sludge, Since 
this is so, the relative values of elutri 
be tabulated as follows 


ation can 


Coagulant Value of 


l'ype of Sludge Demand klutriation 


Fresh raw sludge Least (jreatest 
Old raw sludge More Less 
Digested sludge Most Least 


The liquid used for elutriation i 
important. The lower the wash water 
is in alkalinity, the more effective it 
\ value of 100 ppm alkalinit 


or less is desirable 


will he 


arly experimenters and plant op 
erators used river or lake waters. In 
many imstances, however, this meant 
either additional lor equi 
ment and pumping, or a heavier hy 
the treatment plant, 


an cost 


draulic load on 
or both 
Later users tried their sewage plant 


effluent. If the effluent was low in 


— Sludge 


a ———— 


Fresh Wash 
Water 











Fig. 2—-CONTINUOUS flow elutriation, using single tank 
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roved 

plant 

arrange at least 
tem, thu agai 


ping co 


be emphasized that where 


! taken 


care must be 
il load due to the 
olids and 


a treatment 


however the 


oT liquid may be 


Ve plants due to the 
strength of 


peor the 


that ma 
mind is, “llow much 
hall | wee \lthough 


vater to wet 


restion arise 


it elutmating 
ite? irom plant to plant, 
ly assumed that a 

of water to | 
a good start 


ratio 

olumes 

ludge is 

1 trial in any plant 

iwwos vary 

t of 
in factors 


water used 


among 


wash 


of stun re l to bye 


SLUDGE ELUTRIATION 


Twice,usea 
Wash Water 


CONTINUOUS countercurrent flow elutriation using two tanks 


elutriated—raw, digested, primary 
econdary, activated or combination / 
2. What is the alkalinity of the 
wash water, and that of the slud 
3. What is to be 
sludge after elutriation 
+. How much sludge is to be 
dled each day 
5. What is the economic point ; that 
should be re 


ge 


done 


han 


is, how much alkalinit 


moved, balanced against the savings 
derived 

6. How much additional load ts the 
wash water pick-up imposing on the 
plant 

7. How much detention time its 
available in the ¢ xisting plant, or how 
much additional tank capacity 1s re 


quired 


hese factors are interrelated, some 
working in one direction, some in the 
opposite It is agreed that the lower 
the alkalinity of the 
times the sludge is washed, the 
all these will re 
duce the coagulant demand and result 
in a better 
the other hand, they lead to a greater 
B.O.D solids in the 


vreatet 


wash water, the 
more 
longer it 1s washed 


conditioned sludge. On 


pric kup ot and 


wash water, pumping costs, 


with the 





TABLE 1 


Elutriation of Digested Thickened Sludge 





Vol. of 


Wash Woter Ferric Chloride” 


FeCl, per 100 pound 


Filter Capacity 


2.6 ™& filter Capacity 


filter capacity with 
15 percent less coagulant 
70 percent less coagulant 


dry solids in sludge 


iry solids in cake per square foot of filter area per hour 
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and require more elutriation and set- 
tling tank capacity 

How is an operator to combine 
these factors into a workable for- 
mula? The best answer is to investi 
gate and experiment with his own 
plant sludge, with the available wash 
water, and utilizing his own plant 
facilities. However, as a guide in this 
direction many plant and laboratory 
reports have been published (and are 
included in the references at the end 
of this article ) 

Keefer and Kratz® have data and 
charts on various types of sludge and 
washings; Table 1 is an example of 
their results. Mc Namee® has published 
charts showing relative doses of ferric 
chloride for various degrees of elutri 
ation. He has shown that the amount 
of ferric chloride required is propor 
tional to the alkalinity of the sludge 
and sludge liquor elutriation 
washes out the alkalinity, the more 
times a sludge is elutriated the smaller 


Since 


the amount of ferric chloride required. 
‘rom one series of his experiments he 
has concluded that digested sludge elu 
triated by countercurrent washing with 
2.5 volumes of water can be condi 
tioned with one-third the 


ferric chloride required if not elutri 


amount ol! 


ated. 

Craemer? 
three years of elutriation experience 
at the Hartford, Conn., plant and re 
ports, among other things, that elutri 
ation 
digestion time, (b) eliminated sludge 
filtration resulted in 
a longer life for the filter cloths, as 
shown in Fig. 4. 

Others have published plant results 
from time to time which can be found 
in the literature. Two of the 
recent are those of Fraschina® at the 
Richmond-Sunset plant at San Fran 


reports the results of 


has (a) effected savings in 


odors. and (c) 


most 


cisco, Calif., and Sparr® at the East 
Rockaway, N. \ Fraschina 
apparently is very well pleased with 


plant 


elutriation. Sparr presents certain for 
mulas to relate the quality of the 
elutriation tank effluent and three fac 
tors—the dry solids loading, the vola 
tile content of the sludge, and the 
liquid detention time. Among the re- 
sults of his plant scale study he cau 
tions that the quality of the elutriator 
effluent be considered if 
detrimental high solids recirculating 


“seriously 


loads are to be avoided 

In an attempt to formulate the co 
agulant requirements for sludge elu 
' combmed the liquid 
and portion require 
His equation may be written 


triation, Genter 
solids 


portion 
ments 


Use of Equation 


To illustrate how the foregoing 
equation is used, assume a sludge, be 
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“% chemical ( FeCl, ) 


0.0001 alka. sludge moisture (ppm ) ‘} sludge moisture 
1.08 
- % sludge moisture) or ( % total solids ) 


‘ 


> volatile matter 
1.6 


‘ 


© fixed matter 

\ll these values are on a dry basis. In terms of the usual sludge 
analysis this equation may be somewhat simplified to 

0.000108 


% FeCl alkalinity (ppm) 


© water Ne 
; 1.6 


‘ 


volatile 


‘ solids ‘) ash or fixed 





tively simple procedure, the end point 
of the titration mgy be somewhat dif- 
heult to see at first 

With practice, though, any operator 
soon will be able to detect the correct 
end point \ fluorescent light over the 
titration will help, as will doing the 
titration over a white table top. [i 
pH meter is available, this can be used 
to indicate the titration end poimt with 
no need to watch for color changes 

Che foregoing discussion has been 
concerned primarily with sludge elu 
triation as aid conditioning 
sludge for filtration 
cently, interest in elutriation has been 


an mn 


vacuum Ke 





revived as a means of sludge thicken 





Fig. 4——GENTER method of calculating coagulant requirements 


per cent total 7. If digested sludge, the degree of 


cent volatile solids 
alkalinity of 3,000 ppm 
elutriation, the alkalinity has 
250 ppm. How much 


fore elutriation, } 


solids and 55 pet 


of 


digestion is important (% vol./% 


having an fixed ) 
\fter 
heen reduced to 
(%) Fe le 


ifter elutriation 


\s 


how 


a first attempt at determining 


much wash water is to be used, 


is required before and 


the formulas of Genter'! can be used 
lf 


( ratio, Kk, of wash water to slud 


single 


solids, then ( 100¢ 


total 
96°) 


lf 4% 


+" 


re 
ye 1s 


moisture 


then ( 100; 
xed solids 


» volatile solids 
Se, fi 


For any number of stage washing 


0.000108 3000 ppm (more than !), the ratio for each 


4 ash 1 


NW 
D 


Ve 


countercurrent 
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j n w 
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or washing (two 
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v0 E 


Ve—w 
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1) 


in 
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pointed 
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hi 


tactors 
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I alinit oT the 
(wash) water o1 effluent 
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Oop | al 
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the 
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he 


It ut 
tor 


ine 


must 


equation 1s a ouicde elutriatineg 
bie 
pe tor 


of the 


\mou! 


erator eter! and 
s of elutriating 


of 


particular ratio of volume 


will water to the volume 


mw 


t of alkalinit ture in the sludge 
lutriatior 


kt 1s 
© 
sludge 


the 
the 
he 
the 


formula 
ot 
in the 


In the 
ratio of 


foregoing 
the 
7 
operator, however 


li y | 
si to i 


filtered, as 
or digested ; 


volume water 


volume of moisture 
ondat yr combinations ) 


la ti 


Whether the sludge 


ste 


wants to know 


contains any volume of water to the volume 
act with the 
oagulant (iron reducing compounds, 
nineral or cutti 

+. What degree of d 
xpected of the filter (% 


the 


Cherefore 
the 


ndustrial wa that re sludge (not moisture 


must be multiplied by fraction 
water in the sludge 
Incidentally, much ha 
alkalinity of the 
the plant 
for 1 


yg oils etc. } 


ewatering 15S beet aid 


moisture regarding the sludge 


How 
lhe 


is this determined i 
standard method 
sludge alkalinity is giv 
349 of the Tenth Edition 
158 of the Ninth Editios 
Methods’'*. While thi 


Cant 


5 (Operation of the 


olution, type « 


Ihe 


1 
alone 


filter ( sper d of 
cloth 
ferric chlo 
chlorinated 
ete 


unhning 
hilter 


iwulant used 


re iT etc. ) en on page 


is) cor ana page 


lime Stand 


ulfate 


rick or with 


copperas lerrn ard 


stage elutriation is used the 


ing and as an aid in two-stage diges 
These will be discussed the 
article of this Kecent 
\dvances in Sludge Digestion 


tion in 


next series, 
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Let’s Go Back To School 


ome thoughts on adult education in the field of water and sewage works 


Dear Gill 


here 


ire more people registered in adult education 
man there are children in the regular school sys 
[hat was what | heard over the radio not long 


ember when we were kids in school, we used to 
hen | get out of here, I'll never look at another 


\ctually, of course we've studied more books since 


ool than we ever did while there 
thinking about this matter of adult education 
jeans to all of us in the water and sewage field 
the advent of the age ot atomic energy has 
ill with something, not only new, but highly 


dl extremely important. But there is more to 
our own pro 


\side 


itomic energy problems, our industry is growing and 


for continued education either by 
or through ore organized schooling system 


ming more complex with new ideas, new approaches, 


operations, new advances in laboratory techniques, 


equipime rit 


Back To School 


we can keep up with this changing 


l here is only one way 


orld of ours, and that is to continue our education, In ef 


ust continue to go to school, one way or another 


| 


lor the benefit of my men, as well as for myself, I’ve been 


thinking of the various methods by which we can “go back 


0 schoo Perhaps you may be interested in some of my 


thought 
articles published in 


the latest 


personal program, the 


nt technical magazines offer information 


other people are attacking problems like ours, and 


research, and new techniques. In this cate 
| meclude the AWWA Journal, Sewage 


Journal, and IlVater Sewage 


(ne idence of the interest in this business of con 


tinuing education is the way technical magazines 


our held but in other felds), are running 


urticl on fundamentals. Some call them 


others call them “lectures in pra 
Chey 


series ot 


tWVIWA 


all have one thing In common 


held he 


issues of the 


educate men in the 


itet im recent 


ood example of this approach 
some magazines publish annual issues in which the most 


irticles are reprinted from the past year 


} 
useful technical 


long with other basic information on various phases of 
or information on equipment fundamentals 
Annual Data 
Horks 


per sonal study can 


if these is the Reference and 
er Scewade 


Nlore | ve 
vhich are 


make use of vari 
Most of 


may be too 


published each year 


these for college students and 


technical for operators who have not had extensive 


should be a part of a 


formal education. but these books 


superintendent reference library 
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Convention Schools 
When conventions and 


technical meetings are schools in the broader sense. Of 


you stop and think about it, 


course, most of the papers presented at these meetings 
are published later, but there is much to be said for 
education by listening to some one present a paper, if he 
doesn't bury his nose in the paper and read in a deadly 
And there’s the discussion and question and 
be the most educational 


monotone 
answer period, The latter can 


a technical session if handled properly—and it 


part of 
doesn't get printed in the official journals 

More in the vein of a school are the various forums 
and symposia which are generally devoted to a single 
with well informed persons taking part in the 


top 
These forums become even more educational 


discussion 
when the “board of specialists” serves as a panel to 
answer questions from the audience 

Within the past several years a more definite “school” 
at conventions has made its impact felt. Probably the 
first water works organization to adopt the “school” 
idea was the New England Water Works Assn 

More recently, the New York Section of AWWA has 
“water works school” as a part of its regular 
Che idea for this school was first presented at 
\pril 1954 and re- 


“schools” 


started a 
meetings 
a meeting of the N. Y. Section in 
ceived enthusiastic approval. Since then three 
have been held (the N. Y. Sect 
each session of the school, the leader presents a short 
lecture on fundamentals of the particular topic under 
discussion and then introduces two other specialists to 
Following 


meets twice a year). At 


expand on some particular phase of the topi 
talk, the a question and 
period 

[he interest and popularity of this school is evidenced 
by the fact that although it is held the first thing on the 
first morning of the meeting, and that although that time 
period had never been used before at meetings of the 


each leader conducts answer 


section, these past three schools have drawn more at 


tendees than the other sessions of the meetings. 


Short Schools 


Stull formal 
country, under the auspices of various colleges and uni 


more schools are held throughout the 


versities. Many of these schools are sponsored by health 


AWWA and FSIWA 


\ccording to my last count, there were at least 29 of 


Of these, five are 


departments and by sections of 


these schools in the water works field 
joint water and sewage schools with sectional associations 
meetings. In there are at least 18 sewage 
works short Alabama to Wisconsin 

| guess you'll agree with me that if a fellow wants to 
‘go back to school” he can do it in several ways depend- 
ing on what he wants. Not any of these forms of adult 
education are expensive but they are highly beneficial to 


addition, 


schools from 


a man in his job 





"> 


* 
Sd Degritter and Comminutor installation, Mayfield, Kentucky. 
= Design flow 1.5 M.G.D. Russell, Axon & Associates, Engineers, 


Air Controlled Settling Velocities Points OF SUPERIORITY OF THE 
AER-DEGRITTER* 
Independent of Flow 
1. Relative location of grit hopper and 


air diffusers. in the Aer-Degritter* the diffusers are 
elevated above the tank floor and the grit hopper is di- 
rectly beneath the air diffusers. This permits greater flexi- 
bility of control of tank bottom velocities regardiess of 
The Aer-Degritter* removes grit and sand from sewage volume of sewage flow. It is these bottom velocities that 
through the use of air to effect a controlled velocity of control the deposition of clean grit and fine sond without 
, . : ? wT . , also depositing organic material, Tests made on grit re- 
the sbi ce oege the grit tank. The method provides 7 moved by Aer-Degritters* have consistently shown less 


quiescent zone beneath the air diffusion media to effect than 0.05% putrescibles. 


> 


a selective deposition of clean grit without organics. 


There is no need for separate grit washing tanks. Wash- 2. The equipment used to introduce air 


ing and deposition are effected in a single tank. to the SOWSGS. The vse of Swing Oillucers end 
Precision Diffuser Tubes permits easy access to the grit 
hopper and cleaning of the diffuser media without taking 

The principle of air controlled velocities was first the tank out of service. 

demonstrated in sewage treatment plants designed by *The application of the equipment, as well as the equipment 

he office of Charle: : urd. Cons ing Engineer. The itself is covered by U.S. Patents No. 2,532,457, No. 2,144,385, 

the office o sH A ird nsulting Engines r. The eet coven Sy BS Sees! 

Hurd method, using diffuser plates located behind the 

hopper, was an improvement over the then practiced 

means of controlling grit tank velocities. The Aer-De- OVER 140 AER-DEGRITTERS IN“ 


gritter® using diffuser tubes located directly above the 


hopper is, in turn, an improvement on the Hurd method. OPERATION IN LARGE AND SMALL PLANTS 


ra CHICAGO PUMP COMPANY 


C’| Subsidiary of Food Machinery and Chemical Corporation 


SEWAGE ‘DIVISION 
(92 DIVERSEY PARKWAY © CHICAGO 14, ILLINOIS 
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KKA 


Nov. 3-5—State College, Pullman, Washington 
W & SW Fourtn Brenntat Intanp Emprre Water Works ScHoor, 
: Prof. G. H. Dunstan, State College of Washington, Pullman, 


W ashington, 


* Nov. 3-5—Roanoke, Va. (Hotel Roanoke) 
U Vircinta Section A.W.W.A., Secy. J. P. Kavanagh, 213 
Carlton Terrace Bldg., Roanoke, Va. 


* This is a correction from previous listing. 


Nov. 6-9—Orlando, Fla. (Orange Court Hotel) 
Forma Section A.W.W.A. Sec’y, Harvey T. Skaggs, P.O. Box 
2328, Jacksonville, Fla. 





Nov. 6-9—Orlando, Fla., (Orange Court Hotel) 
Fioripa Sewace & InpustriaL Wastes Association (Annual 
Meeting) Sec’y-Treasurer, M. E. Dawkins, P.O. Box 210, 
Jacksonville, Fla. 


Nov. 14-16—St. Louis, Mo. (Chase Hotel) 
Concrete Pire SHort Course (Annual), Howard F. Peck- 
worth, American Concrete Pipe Assn., 228 N. LaSalle St., 
Chicago 1, Ill. 


eS oe —~_-— - . Nov. 14-16—Winston-Salem, N. C. (Robert E. Lee Hotel) 
FEBRUARY Norru Carotina Section A.W.W.A., Secy. Wilber E. Long, 
Bia) Tie vires 4 Jr., 1616 Bickett Bivd., Raleigh, N. C. 


Nov. 14-16—Winston-Salem, N. C. (Robert E. Lee Hotel) 
NortH Car@uina Sewace & INpustRIAL Wastes ASSOCIATION, 
W. E. Long, Jr., Sec.-Treas., Box 2091, Raleigh, N. C 


Nov. 14-18—Kansas City, Mo. (Municipal Auditorium) 
American Pusitic Heattn Association (83rd Annual Meet- 
ing). Exec.-Sec’y, Dr. Reginald M. Atwater, 1790 Broadway, 
New York, N. Y. 


Nov. 16-18—Allerton Park, Ill. (Univ. of /ilinois) 
: 1 Water Works MANAGEMENT SHort Course, Director Dr 
—-——__—_—— — — l. E. Larson, State Water Survey, Urbana, III. 
SEPTEMBER 
EMIT TE | | eyeyyeryyrye Nov. 21-22—Kansas City, Mo. (Continental Hotel) 
| | KANSAS City Hyprautics Conrerence, Kansas City Section 


oa i i 6 
bi 1 131 1a Sas 4.S.C.E., Glenn C. Gray, Publicity Chairman, 19 East Gregory 
jfrard Bhagaseet eet? Bivd., Kansas City 14, Mo 


(Continued on page 90A) 












































TTT cnet | -ROTO-TROL 
LASTS 
EXTRA LONG 


‘ 


4 Tite 


RF-2 


WITH This 2-pump RF-2 Roto- 
Trol assures equal use and 
KONIK metal beats the rigors of a ALTO- wear of both pumps. Each 
tough culvert life—it resists rust and ; ted on el- 
fights element corrosion. The Con- TROL pump % operas © 
tinental open hearth steel plus cop- 
per, nickel and chromium does it. : The RF-2 operates both pumps together, 
These sheets are made especially for when required. RF-2 installations give 
culvert use because they stand more . 
rough abuse. Continental Steel Cor- 
poration, Kokomo, Indiana. 


ASK TO SEE THE KONIK : 
CULVERT METAL WARRANTY MECHANICAL EQUIPMEN Witte fer fell date 
Continental culvert distributors are glad to Roserts Furver Meo ( WATER LEVEL CONTROLS DIVISION 


show the KONIK warranty and the cer- ARGY, PENNA 





ternate starting cycles 


dependable service year after year, with 


the minimum of attention 


tihed analysis that assures the longer culvert — 


pitas 80 ROBERTS FILTER MFG. CO HEALY -RUFF COMPANY 


“yp CONTINENTAL 607 Columbie Ave. 783 HAMPDEN AVE., ST. PAUL 4, MINN, 


a STEEL CORPORATION 
FENOE + GAPRED WIRE « POSTS » NAILS » ETC Derby, Po. 
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Yes, if you have one of these three jobs to do 
Sewer force main 
Anti-infiltration sewer line 


Jateltite you use Subaqueous sewer line 


Price Concrete Pressure Pipe is ideal for any 


> 
Concrete Pressure Pipe ; 
one of these because it has great strength, long 


life and flexible, bottle-tight joints 


for sewers? 


Miami's new subaqueous sewer line is Price Pips 
Running across the bottom of Biscayne Bay, this 
72” line of ageless concrete will give scores of 


years of troubie-free service 


Miami uses Price Concrete Pressure Pipe for water 
supply lines, too. So do Rochester, N. Y.., 
Bloomington, Ill, Cleveland, Ohio, and many 


other cities, large and small 


They like Price water pipe because it gives them 
all 3 of the “Big 3” requirements for an ideal 
water supply line long life, ereat strengt/ 


and sustained capacity 


If you want the permanence of concrete, plus 
trouble-free service specify Concrete Pressure 
Pipe tor your next water supply or pressure 


sewer line 








! y 
1850 East Monument Ave. 


Dayton 1, Ohio 


Member Americon Concrete Pressure Pipe Association 


Concrete Pressure Pipe for Water Supply, Subaqueous, Pressure Sewer and Culvert Installations 
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2/-H-—Cleveland, Ohio 
NATIONAL CHEMICAL ExposirTi at Public Auditorium, Cleve- 


land 


Apr. 11-13—Nebraska (Hotel and City not selected) 
Nesraska Section, A.W.W.A., Secy., John E. Olsson, 922 
Ohio, sponsored by Chicago & Cleveland Sections, Amer Trust Bldg.. Lincoln, Nebr 
ican Chemical Society : : , 
Dec. 11-1 Cleveland. O} Apr. 18-20—Utica, New York (Hotel Utica) 
vet i / if Cla ‘ ile , , , . - 
. vera ' New York Section, A.W.W.A., Secy., Kimball Blanchard, 56 
EAR ENGINEERING & Science Cons s, Cleveland, Ohio Grand St., White Plains, N. Y 
sponsored by Engineers Joint Council : .* 


Dec. 14—~Augusta, Me. Apr. 23-25—London, Ontario (Hotel London) 
Maswe Waren Utiirizrs Association ey, Harile A. Tart CANADIAN Section, A.W.W.A., Secy., A. E. Berry, 72 Grenville 
15 Bowdoin St Winthrop, Me : St., Toronto, Ont., Canada 


1956 Apr 26-28 -Vic toria, B. C. (Canada Empress Hotel) 
Pacivic Nortuwest Secrion, A.W.W.A., Secy., Fred D. Jones, 
Ket 10—Indianapolis, Indiana (Lincoln Hotel Distr. Supervisor, Rm. 305, City Hall, Spokane, Wash 
5 Section, A.W.W.A., Secy., Robert J. Becker, Indian 
4 


Vater Company, 113 Monument Circle, Indianapolis 6, 


. 





May 6-11—St. Louis, Mo. (Hotel not selected) 

Dallas, Texas A.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A. 
ocrery Civi.. ENGINEER Assn., 521 Fifth Ave., New York 17, N. Y. 

Chicago, Illinois (LaSalle Hotel 

ection, A.W.W.A., Secy., Dewey W. Johnson, Cast 

Research Associatiotr 122 So. Mi higan Ave. Chi- June 4-8 Knoxville, Tenn. (Hotel not selected) 

AmeRICAN Soctrety Civit ENGINEERS 








Augusta, Georgia (Bon Air Hotel Sep. 12-14—Bolton Landing, Lake George, New York (Sagamore 
remn Section, A.W.W.A.. Secy.. N. M. delarnette Inn 
tate Dept. Pub. Health, 245 State Office Bldg., Atlanta New York Section, A.W.W.A., Secy., Kimball Blanchard, 56 
Grand St., White Plains, N. Y 
opeka, Kansas (Jayhawk //otel) ; : 1 
; ad ; Sept. 12-14—Flint, Michigan (Durant Hotel) 
ow "'k 1 ahaa _ Harry W. Badley, 119 W MICHIGAN See TION, A.W W. A.. Secy . ¢ L. Vander Velde 
Aillla .ansa 


Mich. Dept. of Health, Lansing 4, Mich 
Chapel Hill, N. ¢ 


uruzen Municipa. & Inv. Waste GC meshed Sept. 16-20—New EncLtanp Water Works Assw., Secy., Geo 


Tt) 
Univ. of North Carolina, Chapel Hill, N. ¢ Bogren, 14 Beacon St., Boston 8, Mass 


7 afford. Arizona (Hotel not selected Sept. 17-19—Chattanooga, Tenn. (Hotel Patten) 
. Section. A .W.W.A.. Secy.. Quentin M. Mees. Ariz KenTUCKY-TENN. Section, A.W.W.A., Secy., J. Wiley Finney, 
wage & Water Works Assn., 721 N. Olson Ave., Tucson Ir., Tenn. Dept. of Pub. Health, 420 6th Ave. N, Nashville 3, 
riz Tenn 


on, Montana (Lincoln Hotel) Sept. 19-21—Toledo, Ohio (Commodore Perry Hotel 
ection, A.W.W.A., Secy., A. W. Clarks: Onto Section, A.W.W.A., Secy., M. E. Druley, Dist. Mer., 
urd of Health. Helena. Montana Dayton Power & Light Co., Wilmington, Ohio 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, AND CIRCULATION REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, AS AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 


(Title 39, United States Code, Section 233) 
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1. The names and addresses of the publisher, editor, managing editor, and business managers are: Publisher, 
Edward Scranton Gillette, 185 North Wabash Avenue, Chicago 1, Illinois; Editor, Linn H. Enslow, 155 East 44th St., 
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lhe owner is (If owned by a corporation, its name and address must be stated and also immediately thereunder 
the names and addresses of stockholders owning or holding 1 percent or more of total amount of stock. If not owned 
by a corporation, the names and addresses of the individual owners must be given. If owned by a partnership or other 
mincorporated firm, its name and address, as well as that of each individual member, must be given.) : Scranton Pub 
lishing Company, 185 North Wabash Avenue, Chicago 1, Illinois; E. S. Gillette, 185 North Wabash Avenue, Chicago 1, 
Ilinois; C. T. Gillette, 185 North Wabash Avenue, Chicago 1, Illinois 

3. The known bondholders, mortgagees, and other security holders owning or holding 1 percent or more of total 
amount of bonds, mortgages, or other securities are: (If there are none, so state.) None 

+. Paragraphs 2 and 3 include, in cases where the stockholder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the name of the person or corporation for whom such trustee is 
acting ; also the statements in the two paragraphs show the affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security holders who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than that of a bona fide owner 

lhe average number of copies of each issue of this publication sold or distributed, through the mails or other 

wise, to paid subscribers during the 12 months preceding the date shown above was: (This information ts required from 
daily, weekly, semiweekly, and triweekly newspapers only. ) 


EDWARD S. GILLETTI 
(Signature of Publisher ) 


worn to and subscribed before me this 18th day of October, 1955 


[SEAL | SARAH Rose DABRIN 


(My commission expires March 31, 1956) 


Water & Sewace WorkKs, NovempBer, 1955 








SPILLWAY 


“Sam” Morris Honored 
Upon Retirement 


Morris, for the past 
eleven years Chief | ngineer and Gen 
eral Manager of 
los Angeles Dept 
of Water and 
Power, at 65 
reached the man- 
datory retirement 
age on ‘ ictober 1, 
1955, the date of 
lis retirement. His 
services, however, 
? will not be com 
— ————— pletel, lost to the 
Department which has placed Mr 








1 
Morris on a retainer for special sery 
ices in connection with atomic power 


development and planning future FOR METERING 


water supply sources for Los Angeles 


Sam” Morris’ retirement was the 
occasion for a tremendous demonstra 5,000 cth or a MILLION 


tion of the esteem in which he ts held 


friends. Telegrams came from former 


\ special civic luncheon given in his e7e 
honor was participated in by 850 Q 
prominent citizens, public officials and R-C 


president Herbert Hoover, Vice Pres 
ident Nixon, Senator Knowland, Sec’y PAYS DIVIDENDS 
of the Navy Thomas, Governor 

Knight and many others of high 
ottice 


Che City of Los \ngele 5 presented 
to Mr. Morris a scroll of appreciation 





Packed into every Roots-Connersville Posi 
Look for R-C plur-ability 
; . in all your equipment 
for his civic service. B. P. Griffith, to handle gas and air ing sludge gas are important values which 
president of the Board of Water & , 
Power Commissioners, in his praise 
of “Sam” Morris, pointed out the Positive Blowers, Gas you accuracy unmatched by any other type 
Pumps and Exhausters 
>. . . 
Spiraxial® Compressors Maintenance is practically unknown, with 
> . > 
Positive Displacement 
Vacuum Pumps 


tive Displacement Gas Meter for measur 


Centrifugal and Rotary mean “plur-ability.” Summed up, they give 


ase of securing development money 


under his management because the 


that endures over many years of use 
nation s leading financial houses con 
sidered the Los Angeles water and no vanes, valves, or small parts. Compact 
power utility the most efficiently op ness saves space and foundation cost. Capac 
erated in the country 


Citing the growth of the utility dur 


= . . . 
ing Morris’ eleven year service as Inert Gas Generators 
general manager (1944-1955) its as > oe sludge gas from 5,000 cth to a million, you 
sets had increased from $368,871 ,000 Ask for detailed bulletins 
to $707 O00 000 Income from sales on any R-C product or 


and Meters ities, pressures and overload ability fit your 





most exacting needs. If you need to measure 


can trust the staying qualities of R-C Pos: 


of water and power had increased write us your needs tive Displacement Meters. Ask for details 


during these eleven years from in Bulletin M-152 
$54.000.000 to $100.000.000 annualls 











In his customarily modest fashion 
Mr. Morris, in a brief thank-you 


Aare a 7 me = rae . - O0TS- ONNERSVILLE BLOWER 
founding fathers” back in 1902 when j 


] shing the Dept oT W ater W 





A DIVISION OF DRESSER INDUSTRIES, INC 
ywer as separate from other munici 
| operations under a Board of Com | 1155 Mount Ave., Connersville, indiana. In Canada — 629 Adelaide %1., W., Toronto, Ont 


>a 
{ ;i 
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Get All The Advantages 
With 


You can depend on Ferri-Floc 
to give smoother, more efficient 
and trouble-free coagulation. 
Whatever your specific water 
treatment problem may be, you 
can depend on Ferri-Floc to do 
the job adequately, efficiently 
and economically. Ferri-Floc is 
a free-flowing granular salt 
which can be fed with a few 
modifications through any 
standard dry feed equipment. 
It is only mildly hygroscopic, 
thereby permitting easy and 
safe handling as well as storage 
in closed hoppers over longer 
periods of time. 


SULFUR-DIOXIDE is effec. vk -P/9 


tively used for dechlorina- > aa SZ 
tion in water treatment ‘Z. 


and to remove objection- SQ» 


able odors remaining after 
purification 


WATER TREATMENT 

Ferri-Floc coagulotes surface or 
well woters, and it aids taste 
and odor control. it is effective 
in lime soda-ash softening, and 
is adaptable to treatment of 
practically all industrial water 


or wastes. 


SEWAGE TREATMENT 
Ferri-Floc coagulotes waters ond 
wastes over wide pH ranges. It 
provides efficient operation re- 
gordiess of rapid variations of 
raw sewage, and is effective 
for conditioning sledge prior to 
vecuum filtration or drying on 
sand beds 


COPPER SULFATE will 
control about 90% of the 
microorganisms normally 
encountered in water treat- 
ment plants more eco- 
nomically than any other 
chemical. 


FREE NEW BOOKLET: Let us send you without charge a 38-page booklet 
that deals specifically with all phases of coagulation. Send postal card to — 


TENNESSEE 





CORPORATION 








missioners given broad powers. Much 
emphasis was placed by Mr. Morris 
on the fact that water and power 
funds had always been kept separate 
from other city funds. In conse- 
quence, said he, “it has always been 
possible to budget and plan long- 
range expansion programs that have 
kept our system facilities well ahead 
of the demands for our services. As a 
result, we have always had ample 
water and electricity for our cus- 
tomers, whenever they wanted it and 
in whatever quantity needed.” 

Mr. Morris’ successor as general 
manager and chief engineer of the 
Los Angeles Dept. of Water & Power 
is William S. Peterson, about whom 
Mr. Morris had some nice things to 


Sa\ 


F. W. Gilcreas Joins Staff of 
University of Florida 


Appointment of F. W. Gilcreas as 
Protessor of Sanitary Science was re- 
cently announced 
by the College of 
Engineering, Uni- 
versity of Florida. 
Professor Gil- 
creas was for- 
merly Assistant 
Director in Charge 
of the Division of 
Laboratories and 
Research, New 
York State De- 
partment of Health. He received his 
training in chemistry at Harvard Uni- 
versity. 

Mr. Gilcreas is well known for his 
pioneering work in developing new 
analytical procedures in sanitary 
chemistry. His contributions have 
been presented in more than 75 tech- 
nical papers, including two series 
which were published in book form. 
In his new position he will be engaged 
in research and teaching in several 
fields of sanitary science. 

Among the important committee 
chairmanships held by Mr. Gilcreas 
has been that of the APHA Commit- 
tee on Standard Methods for the Ex- 
amination of Water and Sewage. This 
committee has recently completed the 
monumental task of publishing the 
10th edition of “Standard Methods.” 
He also served for many years as 
chairman of the FSIWA Publications 
Committee, in which capacity he was 
primarily responsible for the technical 














programs of the Federation's annual 
meetings 

Mr. Gilcreas has also been a member 
of the faculty of the Albany (N. Y.) 
Medical School and a consultant to the 
Division of Environmental Sanitation, 
World Health Organization 


617-629 Grant Building, Atlanta, Ga. 
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in SOUTH AFRICA too... 


e/a ; ‘ 


TYLOX 
Rubher 


PIPE JOINTS 


are specified to make waste lines 


* LEAK-PROOF 
* CORROSION-RESISTANT 
* LONG-LASTING 


Here, a native African installs high pressure 
TYLOX Gaskets (bell assembly type) shipped 
from half way around the world to couple 

this pipe and protect its joints against leakage 
and acid attack. 

The project, at Sasolburg, Orange Free State, 
South Africa, called for over 50,000 feet of 
TYLOX-jointed pipe for disposal of both sewerage 
and industrial wastes. It was a joint project of 
the Town of Sasolburg, and The South African 
Coal, Oil and Gas Corporation, Ltd. Pipe was 
manufactured and laid by The Roberts 
Construction Company, Ltd. 


The question “what joint?” for this double-duty 
line was quickly resolved by the designers . 
TYLOX — which cuts construction costs by 
speeding pipe work, leak-proofs joints by its 
compression seal, and never deteriorates because 
of the special compounding of its rubber — was 
the only pipe joint fully meeting their requirements 
for pipe line economy, safety and longevity, And 
they were willing to go half the world away to get it. 


5012 


HAMILTON KENT 


MANUFACTURING COMPANY 


KENT, OHIO 
427 West Grant St. Orchard 3-9555 
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New Equipment 


Desurger Eliminates l’a has available the Westinghouse ency from its in-line double acting 
Water Hammer Desurger that prevents water hammer construction which place s every drop 


by keeping pressure surges and pul of liquid under constant control. This 


sations from growing into destructive in-line construction also gives it a 

\ir rake ¢ ompan lorces compact space saving shape ind sim- 

Ij \Wilmerding The Desurger gets its high effici plifies maintenance. Desurgers have 
only one wearing part—the sleeve 

| which is easily replaced. They are 


COSTS LESS TO INSTALL|s 


COSTS LITTLE TO MAINTAIN oi: cic» 


A community can rest easy when it is protected 
by R. D. Wood Swivel-Joint Hydrants. Trouble 
can be a long time coming, but when it comes 
these great hydrants are ready. Installation and 
maintenance costs are low. They work instantly, 
reliably. Water-carrying areas are generously 
sized for full flow and maximum pressure. 
Every point of friction is protected by at least 
one bronze surface. Accurately formed threads 
and fitted parts make them interchangeable 
with other hydrants of the same size. Compres- 
sion-type valve stops leakage when hydrant is 
broken in traffic accident. 


Extension piece can be in- P 
serted between hydrant head Surface Engineering Co., In 
and barrel, or between barrel Wichita, Kans., has announced that 
and elbow, without shutting off their Secoton coatings, based on Bake 
water supply. | lite vinyl resins, was used to stop ex- 
cessive water seepage through the 
expansion joints of a new 25,000,000 
gallon reservoir at (maha, Neb 
When the reservoir was built, a total 
of 12 to 15 G.P.M. of water loss was 
anticipated. Upon filling the reservoir 


Breakable flange and stem 
coupling can be furnished 
at extra cost. Both are con- 
structed 20 thet @ heevy blow the catch basin system became com 
will snap the ring and coupling, pletely saturated, with many times the 
anticipated amount of water loss, both 


thus saving more costly damage 
through the floor system and walls of 


to the hydrant itself. Both can 
be replaced quickly and inex- 
pensively with spares. No dig- 


the reservoir 
Che trouble was due to the fact that 
the normal mean temperature of the 


ging necessary. “ > 
structure surfaces was 56°F, and that 


the water being pumped into the stor- 


ee age unit was an exceptionally cold 
page catalog. 34°F to 40°F. The result was a sudden 


contoins (v8 informe contraction of the individual wall seg- 


RD Wood Swivel Joint Hydrants: tauod tan 0? Cas ments, Causing the expansion jomts tc 


wren Pipe, "we My open, releasing large volumes of water. 
drants, Gate Valves 
end Hydrovic Moa 
emery to seal the expansion joimts in the res- 


Public Ledger Building, Philadelphia 5, Pa 
Manufacturers of “Sand-Spun” Pipe 
(centrifugally cast in sand molds) and &.D. Wood Gate Valves 


Ihe use of Secoton elastic coating 
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ervoir did not 


interfere with the ex- 


7-foot, log-grapple type rake 


with houst support and 


pansion and 


surfaces and 


a trickle of 1 


contraction 
reduced the 


to2G.P.M 


of 
water loss to 


the tank 


separate trash car clears debris from a bar screen. 


Lubricated Plug Valve 








1103 


Valve 


( oraopolis, 


Homestead Manufacturing 
Co., 


new lubricated plug valve rated at 200 


Pa., has deve loped a 


pounds oil-water-gas, ! 
inche S 


n sizes up to 20 


the features of the valve 


positive high pressure distribu 


some ot 


are 





tion of lubricant over the entire sealing 
surface; a self-freeing plug to pre 
vent sticking 


a cylindrical plug valve 


; and ease of operation of 


Filter Control System 
1104 
Providence, Inc., Prov 
R. I., has ved the 
ter Filter Control Sys 
ombine 


Builders 


idence, develoy 


Pneuma 
Chis 
and wash water controllers, butter 
fly tight-closing val 


, 
oles and all 


tem system <« effluent 


ves, control con 


necessary instrumen 


tation 
Phe 


ystem 


control 
ad 
the 
un 


ter 
the 
the operation ¢ 
modern water treatment plant 
vided re ibility: | 
tight-closing 


Pneuma 
presents 
Vantage tor 


pon ower cost 


1 
effluent valve 


el 
mainte 


need lor eparate 


minimum 
lting from the use of 
man 


trol ot 


ve component 
all 


or master cor 


ation rates as well as supersed 


or master control trom cle: 


ol influe nt 
rf fle 
vith 


flume 
ible 
Venturi 


{ niiw ied 


No guides are needed on this 
simple, economical SMS 
Leonard rake with fixed trash 
apron and monorail hoist 


INCREASE PUMP EFFICIENCIES 
WITH CLEAN INTAKES 


Getting more out of existing equipment may be the most economical 


answer to the increasing demands on water and sewage systems 


By cleaning intake racks with SMS rakes, pumping heads are 


reduced and overall station efficiencies are improved. 


SMS Leonard rakes operate directly on trash rack bars 


ride down over stubborn obstructions and work them loose 


Such 


freedom of movement assures fast, easy cleaning. Initial costs are low 


because the width of SMS rakes can be kept to the minimum 


required for handling the trash and the expense of guides attached 


to racks, or embedded in piers is eliminated 


These rakes are of 


simple and rugged construction, designed for outdoor service 


and require minimum maintenance 


For 
other hydraulic 


Smith Company 


* 
oe ni 


AFFILIATE: S. MORGAN 


information on 


accessories 


SMS trash rack rakes and 


contact §. Morgan 


York, Pennsylvania 


a 
7 A 
4 


SMITH CANADA 


WATER & SEW 


HYDRAULIC 
TURBINES 


GATES & WOISTS 
TRASH RAKES 


PumPs ACCESSOWIES 


ROTOVALVES 
BALL VALVES 


BUTTERFLY 
VALVES 


FREE-DISCHARGE 
VALVES 


CONTROLLABLE 
PITCH 
SHIP PROPELLERS 


LIMITED TORONTO 
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vad protection for 
pre 


high 


control unit 
irom abnormally 


Protective Coating Trial Kit 
1105 


Salt Manufa 
Corrosion 
tladelphia 
availability 
lhick-Coat, its 
for humid and 
itmospheres. This kit, de 
g purposes, contains 
of thick-Coat, 


lvania 
engi 
has 
of a low 
oT new 
product 


one quart 
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Lock 


Ve nnpaint thinner, « omple te specifica 


Vennsalt Prime, a quart of 


ol 


directions for use 
Thick-Coat system provides a 


tions and 
Ihe 
durable protective coating for new or 


corroded metal, concrete and wood 


surfaces exposed to fumes, corrosive 
atmospheres and spillage of destruc 
tive chemicils 
lhick-Coat has excellent flow quali 
applied like regular mainte- 
brush, roller or spray 
Vhick-Coat 
offered white, green, 
silver gray, and black and 
other 


ties and ts 
nance paint by 
as it comes from the can 
is regularly in 
slate 


may be 


yray, 


obtained in colors on 


spe ial order 


Get higher silicloney from your vacuum filters 
with Pennsalt Ferric Chloride 


Pennsalt Ferric Chloride provides 
maximum coagulating and flocculating 
action for dewatering sludge by vacuum 
filtration. This effective action 
reduces the load your filters 
increases the yield per filter . holds 
hiter downtime to a minimum. . . gives 
i drier, easier-to-handle cake. 


more 
on 


Whether 
small community 


you run a large plant or a 
operation, it pays to 
use Pennsalt Ferric Chloride. It is avail 
able in two easy-to-use forms : anhydrous 
FeCl; in drums, or a concentrated 
aqueous solution in tank For 
further information on Ferric Chloride 
and its use in conditioning sewage, call 
our District Office. Or write 
Pennsylvania Salt Manufacturing Co., 
Industrial Chemicals Division, Three 
Penn Center Plaza, Philadelphia 2, Pa. 


cars 


nearest 


PENNSYLVANIA 
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OTHER PENNSALT CHEMICALS FOR 
WATER AND SEWAGE TREATMENT 
Alum 
Perchioron » 


chierine, chierinated lime, 


(high -test calcium hypochlorite) 


Pennselt District Offices 
Appleton 3.9307 
Evergreen 9690 
Chicago |, lll. Andover 3-6170 
Cincinnati 2, Ohio— Main 1.3168 
Cleveland 15, Ohio— Main 1.6205 
Detroit 26, Mich Woodward |-805! 
Paterson |, N. J.—Lambert 5.3500 
Philadeiphia 2, Pa.—\LOcust 4-4700 
Pittsburgh 19, Pa.— Atlantic 1.5233 
St. Lovis |, Mo.—Central 1.2338 
Tecome 2, Wash Market 910! 


Appleton, Wis 
Decatur, Ga 


Pennsalt 
Chemicals 











SALT MANUFACTURING COMPANY 





| cleaning and 


| 
i 


Chlorine Solution Flow Indicator 


1106 


Fischer & Porter Co., Hatboro, Pa., 
has announced the development of a 
new low-cost, low-maintenance indi- 
cator for measuring flows of chlorine 
solution through lines from two to six 
inches in diameter 

According to the company, this is 
the first chlorine solution indicator 
with an operating principle based on 
an orifice with a by-pass line. It has a 
wide ten-to-one range with sufficient 
accuracy for virutally every applica 
tion for main line measurement of 
chlorine solution flow 

Ruggedly constructed throughout 
of materials which are completely re 
sistant to chlorine solution, the indi- 
cator withstands working pressures up 
to 100 psi (gauge). 

The scale reading opposite the 
glass-ball float in the metering tube 
a variable-area meter—directly indi- 
cates the main line flow rate. The 
standard unit creates a pressure drop 
of 50 inches water at maximum flow 


Plastic Drain Lines 
Installed By Dallas Plant 
1107 
Plastic Pipe Co., 
has announced 


Southwestern 
Mineral Wells, Texas, 
that the installation of plastic pipe as 
chemical drain lines has been com- 
pleted for the Purification Diy. of the 
Dallas, Texas Water Department. The 
plastic pipe is being used to carry 
chemicals such as ferric iron, lime and 
chlorine gas in water solution 

\ccording to the company, four and 
two inch heavy wall kralastic pipe was 
and one of the maintenance fea 
was the installation of “drain 

installed in the lines for easy 
“flooding” 


used, 
tures 
plugs” 


Portable Generator Modified 
For Welding Service 
1108 


D. W. Onan & Sons Inc., Minne- 
apolis, Minnesota, has announced 


the development of a new, light- 
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eight, 2500-watt electric generat 
| 


ing plant, designed with special “40 , 
external modifications to operate | The THORO System 
any transformer type AC welder | : “ 4 
up to 150 ampere rating Yah 
External modifications of this of Masonry Protection 


standard portable electric plant in 

clude a convenient 3 pole recep- | 

tacle tor quick plug-in of any | 

transformer type AC welder. With THORO( LEAR 
this compact portable source of . . 

— an ye arngp ag. ae — Invisible Water Repellent 

where, Operate toois or lignts and | 
at the same time have available a | Ask your dealer about this 
supply of emergency power when- | T a4? powerful silicone water repellent 
ever commercial power is inter- | srocled ™ developed by years of research by 
rupted General Electric Company and 


. , Pe / = now produced by us for your pro- 


tection. Ask for Circulars No 
Self-Loading Truck | 30 and 31. 

yr, No change in color or texture 
of brick, limestone, sandstone, tile 
or stucco surfaces. Applied by 
brush or spray. 

Keep water out of your ma- 
sonry walls and protect interior 
plaster, paints and expensive fur- 
nishings. 


THORITE 


1109 : 7 20 Minute Set Patching Compound 








Repair those broken sills, steps, 


Baker-Raulang Company, Cleve 
concrete floors, chimneys and 


land, Ohio, has developed the Trav 
eloader, an industrial truck that can | other defective masonry! Ask for 


load itself circular No. 20. 


By combining the abilities of sev- | 
@e@eeeseeeoeeeeeeees 


eral different types of equipment, this 


truck is able to handle long loads like | 
pipe, lumber, steel, etc., with less men Ww THORO LOK 


and equipment 


aly 5 } 

The Traveloader stacks up to 12 30 \ WOL 

feet, like a fork truck : carries its OKC NO 100 
loads lengthwise, like a straddle car gti . 


rier; and delivers with the speed and | / 
. Use it for your basement or 


factory floors. New, with spe- 
cial alkali resistant pigments. Ask 


for Color Card 32-C 


roadability of a highway truck 





Adjustable Speed Drive 
1110 
Electric Machinery Mfg. Co., Min 


neapolis, Minn., has developed the | Manufacturers of 


Ampli-Speed,”” a precise adjustable 


‘sailland operate "| WIATERPLUG, THOROSEAL, QUICKSEAL 


The new unit can be coupled or 


belted to an existing motor to pro for all t es of 
vide a spe ed control o! plus Oor-minus yP 


percent for ‘fans, centrifugal | masonry protection! 
S and compressors and 1S also 


loolene a 0 handle constan orque 
og ge nage gee egal mms vor GET OUR PICTORIALLY DESCRIBED 


dad 


perate a load at the optimum speed LITERATURE "HOW TO DO IT” 


can change speed smoothly by means 


1 
oT 1 Kno 0 il ontrol output ¢ 
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sumps and compressors auto- installations in bins under pressure or — the torque exerted by the motor actu- 
and with a high degree of vacuum: bins, chutes or conveyors ates a micro-switch in the motor hous- 
can increase efficiency of handling materials containing large ing. When material drops below the 
f 1p drives, decrease weat lumps which tend to bridge over a paddle, rotation is resumed and the 
y parts, and eliminate shocks diaphragm; and bins handling mate- micro-switch returns to normal posi- 

the motor and load rials which tend to “rat-hole’” and tion 

prevent operation of a diaphragm 
o circumvent ese problems, the « Tm 
New Roto-Bin-Dicator nae Bin Di “~ ae Ayr viae rotat Push-Button Filter 

1n01 ing paddle, mounted on a_ flexible Operating Table 
in-Dicator Company, Detroit shaft. This projects into the bin and 


developed a new paddle is driven by a small motor mounted 
in a housing outside the bin 


When material in the bin partially 


‘ inclu itor tor pecial 


it. called the Roto-Bu or entirely covers the paddle the ro 
larly adaptable to tation of the paddle is stopped and 


Handunge CLARIFIERS 
for nectanqulan tanks 


Fischer & Porter Co., Hatboro, Pa., 
has introduced a new “push-button” 
waterworks filter operating table 
which combines high accuracy with 
low initial cost and minimum mainte- 
nance 

lhe filter table is pneumatically and 
electrically operated throughout, 
eliminating mercury cylinders and 
mechanically actuated devices 

The backwash cycle to clean the fil- 
ter bed is controlled by a series of five 
sets of two push buttons arranged in 
logical operating sequence on top of 
the console. Only four sets are used if 
surface wash is not needed. One but 
ton in a set opens a valve: the other 
one closes it. Whether a valve is open 
or closed is indicated by yellow and 


Three Hardinge primary clarifier units in 22’ x 68’ x 17° tanks at the municipal 
sewage disposal plant in York, Pennsylvania. Other Hardinge equipment in 
this plant—final clarifiers, sludge thickener and digesters. (Albright & Friel, 


Consultants) 





blue lights above each set of buttons 
= lhe buttons operate solenoid valves 
Hardinge has installed more than 70 rectangular clarifier which in turn operate tight closing 
units for municipal sewage treatment, oil refinery wastes butterfly type valves in the water line. 
Three indicators mounted on the filter 
- table show (1) loss of head, (2) rate 
excess of 400 million gallons of liquid daily. of flow of raw water, and (3) rate of 
flow of wash water. In addition, a 
flashing red signal on top of the table 
Bulletin 35-D- 15. warns when loss of head is such that 
the filter bed should be cleaned by 
back washing 


HARDINGE I= 


om a: a. oo ae INCORPORATED 1113 
Maintenance, Inc., Wooster, Ohio, 


YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works has developed a new method of pro 


tecting concrete, bituminous, mastic 


and miscellaneous industrial liquid wastes —processing in 


( om ple te specifications for all types and sizes upon request 





New York + Toronto + Chicago + Hibbing - Houston + Salt Lake City + San Francisco 
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or other industrial floors against acids, 
water, and cutting oil damage 

The new method consists of simply 
applying a seal coat of liquid Jennite 
1-16 over the exposed floors. This can 
be accomplished by either brush, spray 
ee at the rate of one gallon 
100 sq. ft. While are 
it lequate protection, three 


Salci tO PTV acit 


or squeeg 


DeT 


| two coats 


applications are recommended in ex 
treme < 


Lhe final 


cure 


should be 


be tore 


allowed to 
use lf an 
this can 
incorporation oO! 


coat 
ight hours 


abrasive surface is desired 


he obtained by silica 


sand into the toy 


p coat 


Ultrasonic Flowmeter 


1114 


Hat 
deve loped a successful 


& Porter 


To : a 


Company, 
} 


ultrasonic flowmeter which will accu 


rately measure either mass or volume 


fluid regardless of 
and without 


accompany ig 


flow of virtually an 


it electri il cor 


attected ly 


ductivity 


vari 


heing 
able , 

Lhe the new flow 
meter 1 1 iall 4 » Built imto 


hort 


tions 


has ho re 
0 ob 


tri 


rt t truct Tiow 


two transducers 


mit and receives 


energ 


diago 


ultrasonic 
tion 
the 


sensing 


one 
other diago 
the difter 
ber of pulses received 
the 
il pulses and 
r of 
rate 


rate increases 


upstream 
of 


petition these 
if Oni velocit by 


heterod 
the 


only 
VM hi h 
rhis 
etiect 


(Tile 


niques, leaving 


difteren repetition rate 
velocit 


ly the 


Is proportion: 


' 
} 


spension 


tot! 


lso eliminated in the 


... coated and laid in 30 days! 


In 1954, El 
Kansas, were hard hit by a prolonged 


Augusta and Dorado, 


drought. The water-supply situation 
was so serious that one of the major 
oil refineries was faced with the pros 
pect of shutting down. There was a 
that 


To 


shutdowns would 
the 


refineries entered 


chance other 


follow avert this crisis, two 


cities and three oil 
a joint venture and constructed a 32 
mile pipeline from Mulvane, Kansas 

This pipeline had to be built quickly 
It was coated and laid in a record 30 
thanks the 


and Bitumastic 


days, to use of steel pipe 


Enamels. The lighter 
weight of steel pipe makes handling 
easier and permits lighter, speedier 
equipment to be used. Steel pipe also 
narrower thus re 


requires trenches, 


ducing the amount of earth handled 


MADE 


KOPPERS COMPANY, INC. 


in excavating and backfilling 


Bitumastic Enamel was chosen to 


coat this vital pipeline because it can 
be applied quickly and, more impor 
tant, because it provides /asting pro 


tection against rust, corrosion and 


tuberculation. Strong steel pipe, pro 


tected by Bitumastic Enamel, is an 


unbeatable combination for your water 


lines. Write for full information 


SEWAGE EQUIPMENT 
PROTECTION! 


Keppers also makes Bitumastic 
Protective Coatings for all kinds 
of sewage-plant equipment. Give 
your expensive equipment the ef- 
fective protection it deserves 
Write for complete data. 


ONLY BY KOPPER 


, Tar Products Division 


Dept.1161-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA 


KOPPERS PRODUCTS LIMITED 


WA 


District Offices: Toronte & Edmonton 
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B-I-F Discontinues Foundry In our continuing effort to improve 
our overall operations, we have de 


Warren Foundry & Pipe Takes cided that it would be advisable to 

Over B-I-F Patterns close our Foundry and increase our 
concentration on the design and man 
ufacture of our principal products 
those sold by Builders-Providence, 


——- 


a summer problem 
will be no problem 
4h “fou Cll in Valionsl nour ! 


If last summer's peak demands created low pressure problems 
in your water distribution system call National for a free survey 
on how water main cleaning will uprate your system. 

You'll find as have other leading communities that National 
cleaning is an investment—not an expense. National cleaning 
s so effective that restoration of at least 95% of the original 
capacity of your mains is guaranteed! 

Charges are modest with little if any interruption to service. 
So, for compliments instead of complaints why not call 
National right now? 


9 bythe Mstient tees 


NATIONAL WATER MAIN CLEANING COMPANY 


50 Church Street * New York, N. Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECATUR, GA; 
P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. Michigan Avenue 
ERIE, PA; 439 E. 6th Street * FLANDREAU, $.D.; 315 N. Crescent Street * KANSAS CITY, MO; 406 
Merchandise Mart and 2201 Grand Avenve * LITTLE FALLS, NJ., BOX 91 * LOS ANGELES; 5075 
Senta Fe Avenve * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 
E. Franklin Street * SALT LAKE CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, 
TENNESSEE; 204 Slayton Street * MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CAN- 
ADA; 576 Wall Street * HAVANA, CUBA; Lawrence H. Daniels, P.O. Box 531 * SAN JUAN, 
PUERTO RICO; Luis F. Caratini, Apartado 2184 
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Manufacturers’ News 


Inc., Proportioneers, Inc., and Omega 
Machine Company. Thus we will no 
longer manufacture water pipe fit 
tings as we have been doing for many 
years.” 

It was also announced that the com 
pany’s patterns for water pipe fittings 
had been sold to the Warren Foundry 
and Pipe Corporation. Warren 
Foundry and Pipe Corporation has a 
Boston office and will maintain a 
stock of fittings at their [verett, 
Massachusetts, plant 


Clow & Sons Add 
Payne Dean Operators To Line 


James B. Clow and Sons, Inc., Chi 
cago, Ill., and its subsidiaries, the Eddy 
and lowa Valve Companies, have been 
named exclusive distributors of Payne 
Dean powered Valve Operating 
Equipment 

Addition of the Payne Dean line 
gives Clow a complete package of 
valve operating equipment which sup 
plements its regular products of pipe, 
valves, fittings, and waterworks 
supplies 
Bailey Meter Names Duensing 
To Head Water & Waste Division 


Bailey Meter Company, Cleveland, 
Ohio, has announced that R. W 
Duensing, former 
| ly of the Chicago 
district office, has 
been named to di 
rect the company’s 
Water & Waste 
Treatment Divi- 





sion 

Graduated from 
the University of 
Illinois in 1948, 


with bachelor of 





science degrees in electrical and civil 
engineering, Duensing joined the 
company at that time. Pror to work 
ing in the Chicago office, he worked 
in the contract engineering depart- 
ment at the company’s Cleveland main 
office and in the Kansas City office 


Dr. Frame Joins F. S. Gibbs 


F. S. Gibbs, Inc., Newton Lower 
Falls, Mass., has announced the ap 





pointment of Dr. John D. Frame to | 


the Sales Engineering stafi 

Dr. Frame obtained his B. S. 1n 
Civil Engineering at Norwich Uni 
versity, his Master of Science and 
Doctor of Science, both in Sanitary 
Engineering, at Mass. Inst. of Tech 


nolog Since 1951 Dr. Frame has | 


been Research and Project engineet 
for Metcalf and Eddy, consulting en 
gineers in Loston 

Dr. Frame will work in the field on 
the Gibbs Flotation Units as applied 
to sanitary and industrial uses, and 
will direct a laboratory for the testing 


of samples submitted 


S. Morgan Smith Promotes Two 


> Morgan Smith ( ompany, York 
Pa., has announced two executive 
promotions 

(Oscar | Weber, former Director 
of Purchases for the company, has 
been made Production Co-ordinator, 
and (tto Hl. Koerner, formerly a 
ales engineer in the Turbine Sales 
Division, has been named Director 
of Purchasing 

In his new capacity as Production 
chief, Weber will be charged with 


maintaining schedules among all divi 


ions of the company He has been 


vith S. Morgan Smith since 1932 
Koerner joimed the company in 194] 


Armco Drainage Advances Four 

Armco Drainage & Metal Prod 
ucts, Ine Middletown, Ohio, has 
innounced the following rour execu 


tive appomtn ents 


Willian {) Robertson has been | 


named vice president in charge of 
ales for the company He has been 
vice president and manager of the 
eastern division of the company 

om M. Neibling, former vice pres 
ident and manager oO1 the company’s 
southwestern division, has assumed 
the same position in the eastern di 
Vision 

W. W. Mains, vice president and 
manager of the Missouri-Kansas di 


vision in the past, has been appointed 


ce president and manager of the 


southwestern division 
\. |. Mistler has been named divi 


ion manager of the Missouri-Kansas | 


division. He has been division sales 


manager 


Graver Appoints 
New Representative 


Graver Water Conditioning Co., 


New York, N. Y., has announced 
the appointment of the Edward G 


(Continued on page 102A) 


TO HELP 
CONSERVE 
YOUR WATER 
SUPPLY 


\ 


WATER is becoming more 
scarce, more expensive to obtain, 
treat, pump and deliver. 


, CONSERVATION starts with the ef- 
ficient handling and delivery of water 
mapas = inode meters, meter 
setting and testing equipment. 





THE new Ford Catalog No. 

56 is a water man's "bible". 

It not only pictures and lists 

the latest in meter servicing 

equipment, but it contains 

diagrams and much helpful data for the express pur- 
pose of conserving water through more efficient use 
of meters. It is available on request. Send for your 
copy today. 

















J 
DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 
General offices and works W. Medtord Sta., Boston, Moss. 
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(,;raver?T repre 
North Da 


northwest 


nesota 


ind 


(;. Monmger Co 
04 Plymouth 
Viinn., 


ete line of 


Building, 
will handle 
industrial 
and 


ater treatment 


te treatment equip 


Koehring Names Burton 
Ass't Sales Manager 


K oehy ( Viilwau 








R. | 
istant 
his new 
M ©. Mes 


naine d 


Burton to the position of As- 
General Sales Manager. In 
Burton succeeds 
enger who recently was 


Sales 


post, 


and 
Koehring’s Canadian 
Koehring-W aterous 
(Jntario 


Vice President 


Manayer tor 
ubsidiary, 
.td., in Brantford 
Burton has 
the Koehring 
1948, He started his career at 
( . 


been associated with 
since 
the 
Koeh 
located in Cham 
worked as 
a draftsman and as a sales engi 
In 1952 he became the Koeh- 


representa 


organization 


lohn on 
idiary 


Company, a 
ring sub 
paign, Illinois, where he 
nee, 


ring Company toreign 


RING-TITE 


JOINT 


VALVES & HYDRANTS FOR 


RING-TITE ASBESTOS- 
CEMENT PIPE LINES 


For installing M&H Valves and 
Hydrants ina Ring- Tite asbestos- 
cement pipe line, specify valves 
or hydrants with Ring-Tite end 
connections. The connecting ends 
of the valve or hydrant are espe- 
cially designed to enclose a round 
rubber ring gasket when the end 
of Class 150 Ring-Tite pipe is 
inserted, as illustrated in sketch 


above 


Installation is easy and simple. 
Unskilled workmen can make up 
the connection quickly and eco- 
nomically. No special fittings nor 
extra joint materials are required. 
The joint is tight against low or 
high pressure. For full infor- 


mation, wire or write 


4 


M&H VALVE AND FITTINGS COMPANY, ANNISTON, ALABAMA 


M:H PRODUCTS « 


Water & Sewace WorkKS. NOVEMBER 
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Ishikawa 
located in 


subsidiary 


Ltd., 


tive to its 
jima-Koehring 
Tokyo, Japan 


Kuhn Promoted By 
Hills-McCanna 


Hills-McCanna 
Ill., has 
pointment of ¢ 
Sales Manager of 
Division of that company 

In this capacity, Mr 
be responsible for sales of 
McCanna Saunders Patent 
phragm Valves, Chemical Propor 
tioning Pumps Force Feed 
l_ubricators 

Mr. Kuhn was Vice 
President in Charge of Sales of the 
Fansteel Metallurgical Corporation 
of North Chicago, Illinoi 


Chi 
announced the ap 
harles 
the 


Company, 
Cayo, 
Kuhn as 
Products 


Kuhn will 
Hills 


Dia 
and 


lorme rly 


Walters Joins Infilco 


Infileo In Tucson, Arizona, has 


announced the appointment of John 
(;. Walters to the 
Infilceo 


Sales Representa 


positior ot 


tive tor 
North Carolina 
South (¢ 


(,ecorgia, 

and aro 

lina 
Mr 


has a 


| 
| 

i Walters 
Bachelor of 
Science Degree in 
Chemistry and Bi 
ee from Wash 
ington College, Chestertown, Md., and 
a Master of Arts Degree from Teach 
ers College of Columbia University 
He took pre med courses at lemple 
University School of Medicine 
studied a year at Johns Hopkins, Dept 
of Sanitary 
\fter two vears in the 
Walters became the first held repre 
sentative for the Maryland Water 
Pollution Control Commission, where 
he served from. 1947 to 1951. From 
1951 until joining Infileo in 1953 he 


log. 
ory 


and 


engineering 


\rmy Mr 


served industry as a consultant on 


waste disposal 


Rumery Joins Byron Jackson 


Byron Jackson Division of org 
Warner, Los Angeles, Calif 


nounced the appointment of John W 


has an 


Rumery to head its business develop 

ment program 
For the past 

Rumery has been engaged in the in 


several ears 
management business im 
Calitornmia. His 
company will be “to 


vestment 
southern assignment 
with the 
stantly explore the industrial com 
munity of this area for firms seeking 


additional financing, engineering help 


con 





eles 


the VALVES you 
buy today may have 
to be maintained 
by your 
GRANDCHILDREN! 


‘a 
nh Ww 


yLly 


IOWA because... 


you can always count on lowa for a 
lasting source of replacement parts 
and products that service easily 


Look for These Features: 

Double disc, parallel seat positive 
wedging action for efficient, no-leak 
closing gates hung loosely from 
stem nut—no binding rugged, time- 
proved design means long life, low 
service costs available with bell, 
flange, or mechanical joint connections 
to fit any existing or planned installation 


meet all A.W.W.A. specifications. 


OWA gate valves for deta 


phone, wire or write 


VALVE COMPANY 


A sbsidiary of James 8. Clow & Sons 


201-299 N. Talman Ave., Chicago 80, Ill 


or production facilities which Byron 
Jackson could furnish to provide ex 
tra growth opportunities for both o1 
ganizations 


Sales Appointments At 
Allis-Chalmers 


\lanutacturing Co 
Milwaukee Vis 
has announced ew appomtr rent in 
+} 


Industries 


ryatil itil 
| Spine ‘ \lanavger ol the New 
York district since 1949, ha heen 


umed n 


oT the central revion 


Halsted, who was re 


Mmnayvet 
succeed 7 Ik | 
cent! appointed manager ot the nr s 
processing machinet department 


Spinne new headquartet 


C] eland 

N. W. Landis has been named man 
ver of the New York district su 
ceeding Landis had been 
manager of the Detroit district since 
19050 


\. |. Mestier, Ir., for the la 


manager of the Syracuse 


spinne 


trict, succeeds Landis as manag 


! 


Wetrornt 


Cross Joins Straitsville Brick Co. 


lhe Straitsville Brick Co New 


traitsville, (Ohio, has announced the 
appointment of lames A. Cro a 
representative tor cle sgn engineering 
for the company’s Ceramifilter Floor 
a two-piece floor for trickling filters 
Mr. Cross 1s also serving the com 
pany as sales engineer and factor 
representative, with offices in Pott 
town, Pa 
\ graduate of Ohio State 
sit with a bachelor degree in 
engineering (ros ha 
ited with the Universal Sewer Layne 
Corp., the Robinson Clay Product Co 
as a ceramic engineer, and with |: 
dustrial Materials Co., a ales eng! 
neer with emphasis on trickling filtet 


Noor 


Neptune Meter Appoints 
Two Sales Representatives 


Meter Co New Yorl 
N. Y., has announced the appomtment 
of John |. Moran and Hill | ile 
botham as sales representative 

Mr. Moran, of Franklin Square 
N. \ will jom Jame LL. Wheelin in 


contacting municipal and privatel 


Neptune 


perated water sy is im the New 
York metropolitan area 

Mr. Sidebotham of San Bruno 
Calif., will be charged with the di 
tribution of water meters to munici 
pal and privately operated water sup 


( ontinued on page 1) 





¢ Permanence 

¢ No tuberculation 
Equal distribution 
Uniform filtration 
Low loss of head 
Acid, alkali-resistant 


Long life 


You yet ALL, these 


idvantayes with 


LEOPOLD 


Glazed Fire Clay 
TILE FILTER BOTTOMS 


Today, in more than 250 plants 
with a daily capacity of over 1% 
billion gallons, Leopold Duplex 
Filter Bottoms are providing de- 
pendable, economical service with 
minimum maintenance. 

Made of highest quality de-aired 
fire clay—vitrified and salt glazed, 
the Leopold Filter Bottom requires 
only a shallow depth of small 
sized, inexpensive filter gravel to 
support the filtering medium 
Further, the laterals and distribut 
ing blocks are all combined in one 
strong permanent unit that will 
last indefinitely. 

Adaptable to any rectangular 
filter unit, the Leopold Glazed Tile 
Filter Bottom is designed to suc- 
cessfully meet all underdrain 
requirements 


Each Leopold filter block is about 2 sq. #1. in 
area —weighs approximately 100 pounds 
Complete Water Purification and 
Sewage Plant Equipment... 

* DRY CHEMICAL FEEDERS 
* FILTER OPERATING TABLES 
* MIXING EQUIPMENT 


Want more details? Write us today 


F. B. Leopold Co., Inc. 
2413 W. Carson Street 
Pittsburgh 4, Pa. 
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and Northern abrasive cleaning equipment, a unit 

to line the inside of the pipe, and a 

wrapping machine which coats the 

Armco to Start Pipe ee ee ee 
Coating Plant 

teel Corporation, Middle 


has announced that it will 


a protective material 


Alabama Pipe Plans Plant 

purchased Mid- Improvement Program 

facilitv of Warren teel \labama Pipe Co., Anniston, Ala., 
nto a modern pipe coat has announced plans for a $2,500,000 

improvement program at their Union 


the recetitly 


CO tated that about Foundry 
100,000 will be spent to move the In place of the old building, there 
coating operation to the will be erected a steel and protected 
, d to install necessat metal building of modern design with 
nt and facilities. New machin floor space of 80,000 sq. ft. and a 
oating Armco welded-steel clear span of 138 feet. The roof will 
r enamel will melude he provided with two panels of cor 


FINDLAY, OHIO 


A Climax model R61 sewage gas engine 
direct connected to a horizontal 6 MGD 
centrifugal pump requiring 50 HP at 490 
RPM. 


When additions were made recently to the Findlay, Ohio, 
Sewage Treatment Plant, a Climax engine was selected for 
continuous operation of the raw sewage pump, due to its 
proven depencability, economy and low maintenance cost in 
this type of service. 


Additions to plant designed by and construction 
supervised by Jones, Henry & Williams, Consult- 
ing Engineers, Toledo 4, Ohio. 


FOR COMPLETE INFORMATION, WRITE TO... 


e ENGINE AND PUMP MFG, CO. 
CHIITICX Fanta ice 


Factory-Clinton, le. District Office-Dalles, Tex. 
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rugated glass on each side for illumi 
nation and power ventilation will 
change the air in the building com- 
pletely every 3 minutes 

Concurrently with the foundation 
on the new building, work will be 
started on foundations for centrifugal 
pipe casting equipment, a second step 
in a program started in 1948 to cast all 
pipe products by the centrifugal 
method 


Smith-Scott to Distribute 
Plastic Pipe 


Smith-Scott Co., Inc., Riverside, 
Calif., has announced the opening of 
a plastic pipe and fittings division. The 
company has signed an exclusive sales 
agent agreement with Kerr Industries 
to take their entire factory production 
of rigid Polyvinyl chloride pipe 

Smith-Scott is now in the process 
of setting up distributors and dealers 
Many of its present steel pipe dealers 
will handle the plastic pipe and fit 
tings. The new rigid plastic pipe 
comes in standard 20-foot lengths and 
is reported to have exceptionally high 
tensile and impact strength 


Peterson Promoted By 
Brown Instruments 


Minneapolis-Honeywell Regulator 
Co., Brown Instruments Division, 
Philadelphia, Pa., has announced that 
C. L. Peterson has been appointed 
vice president and general manager 
of the Division 

Peterson will be responsible for the 
direction and coordination of opera- 
tions in all departments of the Di 
vision 

A 28-year man with the firm, Pet 
erson had been general sales manager 
of the Brown Instruments Division 
until his appointment as divisional 
vice president. Before that he had 
been regional manager for Honeywell 
for the Midwest and also for the 
Pacific region. 


Proctor Elected to Board 
Of Simplex Valve 


The Permutit Company, New 
York, N. Y., has announced that 
George N. Proctor, Vice President of 
the Permutit Company, has been 
elected a member of the Board of the 
Simplex Valve & Meter Company, 
Lancaster, Pa 

Mr. Proctor, associated with both 
concerns since 1944, was elected Vice 
President of Simplex Valve & Meter 
in March, 1950 
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Liferature & a 


GLAND 
PACKING 











BONNET 





STEM 





, ae PLUG HOLE FOR 
Micro-Straining Plant STEAM, WATER OR BLOWING 


shed AIR LINE CHAMBER 
Glenfield & Kennedy, Inc., New 
York, N. } , has available a 26 BLADE HOUSING 
page booklet on the Micro-Strain- 
ing Plant for clarification ot potable 
and industrial water supplies and BLADE 
effluents S 
[his informative booklet, amply eoey 
illustrated with photographs and — ; 
drawings, covers: a basic explana 
tion of Micro-straining; Funda 


mental considerations—filtrability | SEDIMENT 
of fluids Nature ol suspended im CHAMBER 





purities in water and effluents; 
Complete description of the Glen 
field patent Micro-strainer units; 
the various applications, Primary ae sane 
clarification, Micro-straining as a | ; Sian 
complete clarification process, sew- | 





age purification, industrial applica 


tions, and special applications 
\lso a series of case histories of | a 


various installations are included 
Photographs illustrate each one of 


hee pect JA Heavy Duty «x. 


Water, Waste and ‘i 
Sewage Equipment PPO Nats s : 
vm === The Val 

Walker Process Equipment Inc., 7 e a ve 
\urora, Illinois, has just released a ’ 
new general bulletin containing ' Th t E y 
photographs, drawings, and de- a Ss as 
scriptions of their line of Water, 
Waste and Sewage Treatment to Clean 
Equipment. : 


The 24 yage catalog 7 a rac ’ . . 
y printed in two colors an cae «= s« Without Removing 


tively printed in two colors and 
serves as an excellent introduction . , ». \ 
to this firm’s coverage of municipal , from Pipe Line <— —— 

re) 


and industrial treatment processes 

















| The ideal valve for sewage, 
Instrumentation For Water | debris, liquids or gases carry- 
Treatment Plants ing high percentage of solids. 
hed | Combines full flow area, mini- 





Fischer & Porter Company, Hat- , 
an ‘ gt Paes Write mum pressure drop, quick con- 


boro, Pa., has just issued a brochure . amd ay , 
describing Instrument Control For for trol and easy, quick cleaning, 


Water Treatment Plants. Bulletin blowing or washing out, with- 
\ two-page flow sheet graphical- No. 508 out dismantling. 

ly illustrates most of the instrument 

applications possible in a large 

municipal water treatment system 
Featured in the 12-page booklet 

is the new Fischer & Porter filter W 

operating table. The illustrations OCK ELL co 

in lude a flow diagram showing the { TT VA . OE VALVE AuT 

F & P system for operation of rapid 2825 ELIOT STREET © FAIRFIELD, CONN. 


Soles Representatives in Principal Cities 
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Luteo 
orinator 
lorine ana 
reduction 
creen con 
pre ure 
ntralized con 

tem lor 

gy. control 
operating 

pliant pumping 
ither 


ipplie ind 


ter 


There 


1 Pump” is 


iny user of the Heavy Duty Midget Chlor-O-Feeder. 


you about its low installation cost, its 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Automatic-Centralized 
Filter Control 

1118 

idence, Inc., Provi 
centralized 
ind automatic filter 
backwashing vith the Auto-Cen- 
tral Filter Control System in a four 
bulletin 


Builders-Pre 
dence, Rk. | cle 


! 


iter 


‘ ribe 


f operation 


page color 
Tie 


lhe vy 


tallation and produc t pl otographs, 


7” 
bulletin contains t al in 


chematic diagrams of the system's 


addition eful in 


the cde 


antawve ot the 


to wu 


ope ration in 


lormation on cription, oper 


] 


ation and ady unit 


I hese 


truction 


lude reduction in con 


all 


ine 


by centralizing 


s a real feeling of relief to know Proportioneers “Little 


in control of your water sterilization problems. Talk 


He'll 


negligible mainte 


> cost, and its rugged dependability. He'll also talk about 


le capacity range (up to 8.1 Ibs. per hr. of chlorine using 


Na OCl).. 


. and how easy it is to adjust feeding rate, 


or service this pump right on the job. 


Want details on the pump you can “love” and trust? Send 


for Bulletin 1201-1] 


je. Providence lL, 


1-F 


A Macwine 


DIVISION F 


. ees 1:80" * woeve 
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Proportioneers, 


INDUSTRIES, 


350 Harris 


Inc., 


Rhode' Island. 


INC 


vioence me 


) 
PROPORTIONEERS 


* Burcoees-re 


(iw eters 
| reeoees 
M FCONTROLS 








plant imstrumentation and filter 
supervision, eliminating the need 
for shelter over conventional oper- 
ating galleries ; reduction in operat 
ing supervisor 
controls entire filter plant opera- 
since 


expenses since one 


time two WwW 
backwash cy< le 
for other duties 
recorder 


tion: 
automati« 
attendant 


speed 


SAVES ay - 
relieves 

while 
high wash water 
eliminates log entries and compu 
tations; hiilter per 


formance by indicating immediate 


and improves 


ly when head loss is excessive and 
by providing uniform backwashing 
faulty oper 
due to 


as well as eliminating 
ating practices and failures 
human error 


Jeffrey Products Catalog 
1119 

The Jeffrey Manufacturing Co., 
Columbus, Ohio, 
booklet that gives 
cise picture of Jeffrey Products and 
Facilities. 

This handy 
booklet by 
and accompanying text 
briefly the complete line of prod 
ucts the company. The 
back page of the booklet VIVES a 
list of all the Jeffrey district offices 


has available al 


a quick and con 


-page pocket size 
of photographs 
show S 


means 


made by 


Traveling Water Screens 
1120 

The Jeffrey Manufacturing Co., 
Sanitation Sales Division, Colum 
bus, Ohio, has just released a bul 
letin describing Traveling Water 
Screens for use in water treatment 
plants and power stations 

The bulletin 
these screens 
floating debris and suspended mat 
ter from y straining them 
from the influent channel. A draw 
ing, complete specifications and a 
data form for estimating 
are included 


demonstrates how 


remove destructive 


water by 


purposes 


Filter Control Console Bulletin 
1121 

Builders-Providence, In¢ 

I., has just issued a sup 


Provi 
dence, R 
plementary bulletin describing 
their Pneumaster Console, the 
streamlined housing for filter 
gages, valve-operating switches and 
valve position indicators, which 
meets the most 
the modern filter plant by utilizing 
precision air receivers and receiver 
type filter gages to receive and ac- 
curately indi filter flow and 
head loss data 

The bulletin contains clear photos 


exacting needs of 


ate 





If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. LOTA 


and descriptive information on the EVERY VALVE 
console a factory-assembled unit 
with the following advantages: ac 
curacy and sensitivity obtained by POWER 
of precision indicating gages; 


ALUMINUM Soke inexpensive iestafiation. re 
. quiring only a tew 1! ipl connes OPERATED 
Custom Fabricated tions; quick report back of actual 


vaive position achieved by preci 


EQUIPMEN “tem — or mg ae “ene 
I | functional design of component 


indicators, controls at con 





including venient height allow operator to 

- ver” for back-washing opera 
ides 

Stop Gates & Gu tions and minimum maintenance 


Weir Plates © Bar Screens by elimination of cables, cords, pul 
: ley and out rweight from the 
Gratings & Frames , Mu Hy ht © ' 

it 


pipe ga 


ery 
Walkways © Manhole Covers 


Steps & Ladd : 
si SN Underdrain System For 


Write for literature Rapid Sand Filters 
1122 


WASHINGTON ALUMINUM | Builders-Providence, Ine., Provi 
COMPANY, INCORPORATED dence, R . , has just issued a 4-page 
BALTIMORE 29, MARYLAND color bulletin cle cribing the pre 


cast and monolithic type Wheeler 
Phone: ARBUTUS 2700 Filter Bottom underdrain system 


for rapid sand filter 








NEW YORK: Murray Hill 7-0926 
BOSTON: Liberty 2-7917 The bulletin contains typical in BI 
CLEVELAND: Yellowstone 2-6107 , DIF 
HOUSTON: Blocketene 6388 = = construc We gene im ( ) \ 
MOBILE: Hemlock 2-4466 graphs of the system, which con D 
: an 
Payne ve 


NEW ORLEANS: Raymond 9744 
SAN FRANCISCO: Yukon 6-2803 ists of conventional layers of sand 


SEATTLE: Main 6930 ind gravel placed over a false con Powere 
crete bottom supported by piers rs 
Gate -Operato 





Inverted pyramidal depressions 
uniformly spaced, contain specially 


' ; * 
Ot. Louis proportioned, porcelain spheres and 


orifices at the bottom through 








ay . > » ore le > . 
which the water flows Payne Dean Powered Gate-Oper 


. o 
Tu rhidimeter tli ators make opening and closing 
. every gate or valve a one-man 
Tt ' Reference Bulletin job... easier and 75°), faster than 


On Sewage Treatment 
1123 Portable models from 3 to 714 


For measuring 
manual operation 
turbidity of water 
Consists of cast 
i , 
eliatinees Wand Precision Scientific Company) H. P. for plant use operate 


ing, adjustable Chicago, IIL, has published Bulletin 
lamp two 240 as a reference manual for sani 


valves and gates as large as 60" 
Truck-mounted operators for 


vertical wells for tary and public works engineer distribution valves. 


holding two Ness | and chemists, public health officer MANUFACTURED BY 
PAYNE DEAN 4&4 COMPANY 


ler tubes municipal official private industs 
CLINTON, CONN 


and local, state and federal agence 


interested in the proper disposal of | Distributed by 


sewage and industrial waste J j 
James B. Clow & Sons 


The &page bulletin contains a 
INC, 


at omplete listing of apparatus Use d 
201-299 No. Talman Ave., Chicago 80, Ilinols 


for the testing and control of sew 
age effluent by American Publi 
Health Association method 

included is a listing of the appara 
tus available from th manufac 


Please send me FREE information on 
Payne Dean Powered Gate Operators 


turer 
Name 


This apparatus comes ready to 
plug into 115 volt line, comes fully 


equipped for normal operation Tylox Flexible Couplings 
1124 
Universal Sewer Pipe Corpora 


Phipps & Bird, Inc. tion, Cleveland, Ohio has released 


P.O.Box 2V. Richmond 5. Vo i new, fully illustrated brochure 


}04A 


Title 
WRITE Address 
City 


State 


ere re re ee ee ee ee ee 
_ ee ae ee ee ew ee 
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, comple te ce 


ind i 


criptive in 
data on 
Pipe with 


Flexible 


tallation 
vitrified Clay 
embled Tylox 
Couplings 
(Ot special interest to engineer 
ctor municipal officials and 
ned vith planning and 


rage and drainage 


brochure give com 
tion on I niver? al’ 
Polyvinyl 


oprene and 


in type of Ivlox Cou 


recommends where 
ould be used 


oupling are a multiple 


F 


Straight Split 


F-1205 
Bell Split Sleeve 


e@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


ring sealing type, factory applied 
compression Gasket, which are cast 
integral the pipe socket by 
pecial manufacturing processes 
developed by Universal Sewer Pipe 


with 


( orporation 


Vertical Turbine Pumps 


1125 
Layne & Bowler Pump Com- 
pany, Los Angeles, Calif., has just 
issued a bulletin on Verti-Line Pri- 
mary Water Supply Pumps. 
Sectional illustrations with en 
larged leatures 


views oft special 


. 


1200 


Sleeve 


with Cc LOW mechanical joint 
SPLIT SLEEVES 


Don't be caught short this winter without a stock of Mechanical 
Joint Split Sleeves. Be prepared with sleeves for every size pipe in 
your system. Clow split sleeves fit all classes of cast iron pipe, and 
make a fast, simple, permanent repair. 

F-1200 Straight Split Sleeves will repair breaks in the barrel of the 
pipe. F-1205 Bell Split Sleeves will repair damaged joints of under- 
ground pipe, as well as the barrel 


Clow Split Sleeves are shipped complete with joint accessories. All 
sizes 3” through 16” available for immediate shipment. 


James B. Clow & Sons 

Inc. 
201-299 N. Taiman Avenue, Chicago 80, Illinois 
Subsidiaries: Eddy Vaive Company + iowa Vaive Company 
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clearly describe the products, De- 
tailed drawings of pumping and 
distribution systems are also in- 
cluded. A condensed selection table 
is a valuable guide to horsepower, 
head and capacity ratings of Verti- 
Line pumps. 


Corrosion-Protection Tape 
1126 

Tapecoat Company, Evanston, 
Illinois, has just published a bro- 
chure on how to get greater cover- 
age from protective coating at low- 
er costs in safeguarding pipe, pipe 
joints, fittings and couplings by us- 
ing Tapecoat-X. 

The brochure the 
plete story on Tapecoat-X, a 
coal tar coating in tape form which 
is made with an extra thickness of 
coal tar to provide double wrap 
protection from single-wrap appli- 
cation. Included in the booklet, is 
a table of coverage which shows 
how the new product goes farther 
on time, labor 


com- 


new 


covers 


and reduces costs 
and material 


Dissolved Oxygen Analyzer 
1127 

Arnold O. Beckman, Inc., South 
Pasadena, Calif., has just compiled 
and published a new technical bul- 
letin on the application of the Beck- 
man Model 2B2B Dissolved Oxy- 
gen Analyzer. 

Data covered includes basic prin- 
ciples of measurement, equipment 
required, flow diagrams and de 
scriptions of typical sampling sys 
tems for various types of plant 
setups, a flow diagram and detail 
illustrations of the Analyzer itself, 
benefits and savings that result, and 
other helpful technical information 
of particular interest to fact-seek 
ing power plant personne! 


Accurate Lime Feeding 


And Complete Slaking 
1128 

Omega Machine Co., Providence, 
R. L., has issued a four page color 
bulletin describing accurate lime 
feeding and complete slaking with 
The Omega Lime Slaker and 
Feeder. 

The bulletin contains many clear 
installation and product photo- 
graphs, descriptive information on 
dry feeders and lime slakers, and 
lists such advantages as rapid, 
thorough slaking with high speed 
agitation; prevention of overheat- 
ing due to thermostatic control; 
vapor removal devices eliminate 
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REPAIR 
BROKEN MAINS 





SKINNER-SEAL Split Coupling 
Clamp for dependable and 
lasting repair of broken 
mains. Sizes 2” to 24” inclu- 
sive. Write for catalog. 


M. B. SKINNER COMPANY 
SOUTH BEND, INDIANA 





ATLANTIC CITY'S 
NEWEST 
CONVENTION HOTEL 


The Jefferson with its new facili- 
ties for handling all convention 
groups is fast becoming Atlantic 
City’s most popular convention 
hotel. 

The Jefferson features an abun- 
dance of Meeting, Banquet and 
Exhibition Rooms fully equipped 
to handle your every need. Expe- 
rienced personnel. Lecation ideal 
in heart of Atlantic City. 

WRITE @ PHONE @ WIRE TODAY 
FOR DESCRIPTIVE LITERATURE 


Convention Manager 
Hotel Jefferson 
Atlantic City, N. J. 








hot, moist vapors; top slaking eth 
ciency assured with standard heat 
exchangers; volumetric 
available where simplicity of instal 
lation is required; gravimetric 
models furnished to compensate for 
difference in per unit of 
volume 


models 


weight 





Pipeline Protection Booklet 
1129 


Minnesota Mining and Manufac 
turing Co., St. Paul, Minn., has just 
published a 16-page, illustrated 
booklet describing appli ations and 
giving property data on “Scotch” 
brand products for Pipeline Protec- 
tion. 

7 he 2 color booklet 
use ot “Scotc hrap” 
weather pipe wrap tapes, 
rap” brand pipe primer, and 
brand filament which is used for at 
taching rock shields to buried pipe 

Charts showing complete physi 
cal and electrical insulating proper 
ties for each of the products are 
included and a wide range of typi 
cal pipeline applications are px 
tured in addition to a brief discussion 


covers the 
brand all 
“Scotch 


“Scotch” 


of each 

In addition the booklet 
“Scotchfil” electricalinsulation 
putty, “Scotch” brand plastic tape, 
and “Scotchkote” electrical coating 


covers 


for use in protection of splices in 
anode ground bed installations 
where resistance to moisture, fun 
gus and mechanical abrasion its re 
quired 





Variable Speed Transmissions 


1130 
Sterling Electric Motors, Inc., 
los Angeles, Calif., has released a 
new bulletin on their Speed-Trol 


Variable Speed Transmissions. 
The informative brochure 


(Continued on page 110A) 


has 
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should be 


EDDY 
~ HYDRANTS 


in your future 
installation plans because: 





| 
| e They are mechanically right and 
simple in design—built to highest 
standards of craftamanship—for 
| decades of dependable operation 
with minimum maintenance 
e@ Easily serviced by one man, with- 
| out special tools or heavy rigs 

e Large waterways—open smoothly 
with the pressure and close without 
water hammer. 
e Drip action positively drains 
standpipe, safeguarding against 
freeze-ups 
@ Available with all types of con 
nections. 
@ 106 years’ successful operation 
assures availability of repair parts 


@ Meetall A.W.W.A. specifications 


Send today for full information 
on the complete line of Eddy Valves 
and Hydrants. No obligation A 


EDDY ..: 
com 


WATERFORD, MEW TORK 
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Huge WHEELER-ECONOMY 
AXIAL FLOW PUMPS 


Designed to Establish a Syphon 
in Pioneer Application 
at Donaldsonville, La. 


To establish water supply from the Mississippi River to the 
vast area of Bayou i” Fourche, required the utmost in- 
genuity and cooperation between the State of Louisiana 
engineers and Economy Pumps engineers. Three 42” x 48” 
Wheeler-Economy AFV Axial Flow Pumps were selected to 
do the job. Design capacity is 45,000 GPM at 17’ TDH. But 
when these pumps operate as a syphon they move 65,000 
GPM. Motors are 250 HP operating at 514 RPM. Pumps in 
operation run 24 hours a day 

It is believed this is the first application of pumps of this 
design to pass such a high volume of water on the syphon 
principle fnfinite care in planning and construction is typi 
fied by the exact length each pump had to meet—51'% “ from 
underside of mounting plate to end of suction bell. Moreover, 
every increment assembled in the field had to be made air 
tight by skilled Wheeler-Economy specialists to make pos- 
sible the necessary vacuum 

Success was largely assured by Wheeler-Economy’s ex- 
tensive manufacturing facilities in Philadelphia. Here, in one 
of the largest test pits in the industry, witness tests were 
made by the State of Louisiana and the contractor to prove 
pump performance before delivery 

You, too, can rely on Wheeler-Economy for — | on com- 
plex pumping problema, dependable delivery and perform 
ance that lives up to promise 


NOMY PUMPS 


Warer & Sewace Works, November, 1955 
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Diesel Electric Sets 
1132 

Caterpillar Tractor Co., Peoria, 
Ill., has just published a booklet 
Modern Electric Power. 
The booklet describes how this 
new line of compact and versatile, 
small electric 
brings a in 
erators 

In four 
booklet advantages 
of these rugged matched to 
their Cat engines to provide maxi 


on 


size, high capacity 


sets new concept gen- 


illustrated this 
the 


pages, 


discusses 
mum efficiency 


Vertical Hollow Shaft 
Electric Pump Motors 
1133 

AC ke Klectric ¢ 
York, N. ¥ just released a 
full color bulletin on the com 
pany’s latest line of Vertical Hol- 
low Shaft Pump Motors. 

The motors described and pic 


OTp., New 


has 


tured in the publication have been 
for driving 


The 
] 


aesign 


developed especially 
heavy-duty turbine pumps 
booklet explains features of 
and construction that enable these 
motors t day after 
without supervision, in exposed lo- 
where maintenance is dif- 


operate day 
cations, 
ficult and downtime costly 

Action drawings explain the op 
eration of a newly-developed ball 
type non-reverse ratchet that pre 
vents destructive backspin. Should 
the motor begin to turn in reverse, 
the ratchet locks 
revolution and 


within 1/72 of a 


prevents rotation 


Anti-Corrosive Water Treatment 
1134 


The Permutit New 
York, N. ¥ the 
availability of an informative cata 
log sheet on Preventing Corrosion 
of Drinking Water Lines. 

The bulletin details a 
ice which ‘red 
bles” and prevents the destruction 
ot piping, thus mainte 
nance and replacement costs. It is 
industrial buildings, 
apartment and office buildings, de 
partment stores, theaters, in fact 
any large consumer of water 

\ccording sheet 
this service consists of treating in 


Company, 


has announced 


new SeTy 


stops water trou 


reducing 


available to 


to the catalog 


coming water supplies in order to 
make them non-corrosive. Chemi 
cals such as one-tenth of a pound 
of sodium silicate per 1000 gallons 
are added to the raw water through 
a chemical in 
order to prevent corrosion of lines 


feeder mechanism 





Consulting Engineers 


IN THE FIELD OF 
WORKS 


SPECIALIZING 
WATER & SEWAGE 





ALBRIGHT & FRIEL INC. 

ting Eng s 

Water, Sewage, co Wastes and incineration Prod- 

lems—City Planning, Highways, Bridges and Alrperts— 

Dams, Fieed Control, industrial Buildings—iavestiga- 

tions, Reports, Appraisals and Rates—Laboratery for 

Chemical & Bacteriological Analyses—Complete Service 
on Design and Supervision of Construction. 

Three Penn Center Plaza 

Philadelphice 2, Pa. 





BOYLE ENGINEERING 
Consulting Engineers 


Water — Sewers — Streets 


Structures — Surveys 

Special Districts 
3913 Chie, Rm. 200 
San Diego 4, Calif. 


Reports - 
331 Spurgeon Bidg. 
Senta Ana, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations Rates — Management Lab. 
oratory—City Planning 
210 E. Park Way. 
Pittsburgh 12, Penna. 











. 
Alvord, Burdick & Howson 
Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 








Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes—Retuse 
Projects 


Buildings 
Reports—Designs—Estimates 
Valuati l atory Service 


110 William &t., New York 7, N.Y. 








Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 











JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Design Construction Operation 
Management, Chemical and Biologi 
Laboratories 


112 East 19th St. 





New York 











| CONSOER, TOWNSEND 


& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re. 
ports, Traffic Studies, Airports, Gas 6 
Electric Transmission Lines 


351 East Ohio &t., Chicago 11, Minols 








MICHAEL BAKER, JR., INC. 
The Boker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 

Water Works Design and Operation 

City Planning— Municipal Engineering 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 





BURGESS & NIPLE 
Civil ond Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 











COTTON, PIERCE, STREANDER, INC. 


Associated Eng ts 
132 Nessav $t., New ton N.Y. 
6 Beacon S$. Boston, Mass. 
55 Caroline Rd., Gowanda, N. Y. 
2718 Garfield &., Hollywood, Fic. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal 
Trade Wastes, Power Plants, 
Reports, Plans, Supervision 











W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham 6 Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consefting and Designing Engineers 
Kansas City, Cleveland, 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 








DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Ratlroads Highways 
Grade 1 Bridges— Subways 

1 Transportation 


Investigations — Reports Appraisals 
Pians and Supervision of Construction 


150 North Wacker Drive Gateuge 
79 McAllister Street San Francisco 2, 








BLACK & VEATCH 
Conssiting Engineers 


Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 


Water 





Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re 
ports; Design and Supervision; Research 
and Development; Flood Control 





FAY, SPOFFORD & THORNDIKE 
ngineers 


Bien 
Sarrelt a A Faron 
Hewerd J. Williame 


a 


Sides 
— "Selealens 
of Construction 


NEW YORK 


P sdptons 
When tone 
rene &. Lineete 


Water rites 


Port fetaDacaaee 
BOSTON 











BOGERT AND CHILDS 


CONSULTING eee —- * 
Clinten |. Bogert 


Water & Sewage Works 
Drainege + Flood Control 
Bridges + Airfields 


145 East 32nd Street, New York 16, N.Y 





CAPITOL ENGINEERING 














cos 
DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 


Carteton 6. Finkeiner, 6. &. Pettis, Hareid HK. Streut 
Consulting Engineers 


Reports Designs Supervision 


Water Supply. Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations 6 Appraisals 


518 Jeflerson Avenue Toledo 4, Ohic 
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F. R. FRIEDEWALD 


CONSULTING ENGINEER 
Waterworks @ Sewage & Gas Supply and Dis 
tribution @& Drainage @& Street improvements 

Estimate ® Reports @ Surveys 
311 SOUTH FIRST ST., BELLEVILLE, KLLINOIS 
Phone: Belleville 3225 


HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 
a and Industrial Water Supply 
urification and Distribution 
Sewage Works and Waste Dis 
Investigations, Design, 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, N.Y. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 

















Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more than 
700 cities and towns 
Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving 


2962 Harney %., Omohe 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG, 5S. C. 

Water Supply—Power Plants 


Sewage Dis: —Valuations & Appraisals 
Industrial Waste — Industrial Plant Design 

















GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
HARRISBURG, PA. 

Daytona Beach, Fle. 
P ville, N. 4, 
Sewage, Industrial Wastes 
Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 

Appraisals, Investigations 6 Reports 


JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architecturcl, Civil. Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal! 


lon 46t, Basi 
J ¥ 





10 Gibbs Street Rochester 4. N. Y. 











GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers 6 Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building, Boston |!6 








GLACE AND GLACE 
Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 


1001 Nerth Front St. Harrisburg. Pa. 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Nusspaumer, CiarKe & Veizy, Inc. 


Newell L. Nussboumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage wage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 


327 Franklin St. Buffalo, N. Y. 

















GREELEY AND HANSEN 
Engineers 


Samuel A. Greeley Paul Hansen (1920-1944 


Kenneth V. Hil 


Pau! £ don 
Samuel M. Clarke 


Thomas M. Niles 


Water Supply. Water Purification 
Sewerage, Sewage Treatment 
ood Control, Drainage, Retuse Disposal 


220 5. State Street, Chicago 4 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sewerage, 
Sewage Disposal, Airports, Harbor and 
Waterfront Improvements. 
MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington Donaldson, Staff C ltant 


Water, Sewage, Drainage and 
Industrial aste Problems. 


Structures — Power — Transportation 
5! Broadway New York 6, N.Y. 














OOBAY &. 6. OR 
F. ©. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0 WEW YORK 7, NY 


Engineering Office of 
CLYDE C. KENNEDY 


——- —~_G 
SANITARY ENGINEERING 


SAN FRANCISCO 


MaLco.m Piawie Encineers 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 


Water Supply - Water Treatment 
Sewage and Waste Treatment 
Drainage - Sewerage - Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








Hayden, Harding & 


Buchanan 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar |. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building, Boston, Mass. 











Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








Tue Prromerer Associates, Inc. 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York. 50 Church Street 
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LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
Sewage Di 1; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & Operation 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. 


Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engi ing and Public Utilities 


11 North Pearl Street 
Albany 7, New York 





Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading, Pa. 








Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification 

@ Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





SPANSKI and WILLIAMSON 
Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 
P.O. Box 151 
Springfield, Illinois 





WESTON, ECKENFELDER AND ASSOCIATES 


Consultants 
Engineers + Biologists + Chemists 
Industrial Wastes 
Stream Pollution Air Pollution 

Water - Sewage 

Surveys Research - Development - Process 

Engineerin Operation Supervision - Analyses 

bvedantions and Reports 


Newtown Squere, Pa. Leonia, N. J. 








ROBERT AND COMPANY 
ASSOCIATES 
Engineering Division 
ATLANTA 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 
Muscatine, lowa 


Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat. 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass 








RUSSELL AND AXON 


Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louls 2, Mo. 
Municipal Airport, Daytona Beach, Fia. 





Alden E. Stilson & Associates 
Limited 
Consulting Engineers 


Water Supply—Sewage— Waste Disposal 
Bridges—Highways—lIndustria] Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage Diepoeal, Water Front Improvements 

and all Municipal and Industrial Develop 

ment Problems, Investigations, Reports, 
signs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 











J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





PAUL A, UHLMANN H, E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 











WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers — Consultants 
Civil—Sanit Structural 
Mechanical — Electrical 
Reports, Plans, Supervision, Appraisals 
1204 St. Paul Street 
Baltimore 2, Maryland 





FOR SALE 


Reconditioned Black Pipe 


’ O.D. 322 wall 28.55 lbs. per 
foot—100,000 feet. 


12%” O.D. .375 wall 49.56 Ibs. per 
foot—35,000 feet. 


20-foot random lengths lapweld. 
Beveled ends ready for installa- 
tion in gas, water, oil lines or struc- 
tural purposes. Complete invento- 
ries of all sizes black and galvan- 
ized pipe also available. 


W rite—W ire—Phone 


Sonken-Galamba Corporation 
2nd and Riverview (X-160) 
Kansas City 18, Kansas 
ATwater 9305 





WANTED 

SEWAGE PLANT SUPERINTENDENT, 
City of York, Pennsylvania. Salary Range 
$5,500 to $6,500 a year. Requirements: 
Engineering Degree and 5 years of experi- 
ence with 2 years in responsible charge of 
operation of activated sludge plant; or high 
school graduate with 8 years of experience 
and at least 3 years in responsible charge 
of activated sludge plant. Must be able to 
handle operating personnel of plant and 
have a knowledge of operating costs re- 
quired in operation of plant. Apply: City 
of York, City Hall, York, Pennsylvania; by 
letter, stating education, experience and 
salary requested. 








WANTED 


Water Pipe salesman wanted age 30-40 
experienced water works trade central N.Y 
Nationally known manufacturer—salary 
open—company car—start November Ist. 
Reply giving details Box 1132. WATER & 
SEWAGE Works, 185 N. Wabash Ave., Chi 
cago 1, Ill. 
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PHOENIX, ARIZ. 


Squaw Peak Filter Plant 
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General view of the plant — sedimentation 
basins in the foreground and Chemical Building 


of rear center 









































Interior view of Chemical Building showing Omega Chemical Feeders 
and Lime Slokers. C. U. Pollard, Plant Supt., is checking plant opera- 
tion at the centralized Control Panel at right. 


When people talk about growth areas of this country, 
the name Phoenix, Arizona is sure to come up. In the last 
ten years alone, the population of greater Phoenix has 
increased by over 200 per cent. Manufacturing today 
rivals agriculture for the top industry of the state. Every- 
thing about Phoenix points to continued municipal growth 
in the years ahead 

Part of Phoenix's progressive planning is the new Squaw 
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leon W. Jackson, Resident Engineer for Headmen, Ferguson and Carolle, ot 
filter table with Builders Loss-of-Heed and Rote-of-Flow Gevges. The 
mein instrument panel shown here and « second “repeater” panel in the 
Chemical Building meter all mejor plant functions by means eof Builders 
Chronofle and Pneumatic Instruments 


Peak Filter Plant and Reservoir, a $2,069,000 project which 
now brings the Phoenix water supply to 114 MGD total 
capacity. The Omega Dry Chemical Feeders in this modern 
plant were selected with an eye to the future — for their 
ability to give faithful, accurate service for years to come. 
For full information on the Omega Feeders and Lime 
Slakers at Squaw Peak, write Omega Machine Company, 


Providence 1, Rhode Island. 
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W&T Chiorinators with chlorine evaporators and master control panel 


nsert) used at the 0.C. Sewage Treatment Plant 


DISTRICT OF COLUMBIA 


SEWAGE TREATMENT PLANT... 
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modern concepts of sewage chlorination control 


Design of the Washington, D. C. Sewage Treat- 
ment Plant utilizes modern concepts of sewage 
chlorination control. W&T water diaphragm, 
high capacity chlorinators at the Plant are con- 
trolled from remote chlorine rate setting stations 


which operate by push button. 


Remote control stations allow plant operators 
to change chlorine feed rates without leaving the 
operating center of the plant. Remote rate of feed 
indicators at the stations show the rate at which 
chlorine is being fed and immediately show 
changes in the rate of feed. Wallace & Tiernan 


Chlorine Flow Recorders give a permanent record 


“Make Your First Chore 
Equipment That La fo’? 


of the daily chlorine feed of each chlorinator and 
also the total amount of chlorine fed to each 


point of application. 


In addition to remote chlorinator control, 
W&T offers many other types of accurate and 
effective controls which can help the operation 
of your plant. From simple intermittent start- 
stop operation through automatic proportioning 
of chlorine feed to sewage flow, program control 
based on plant flow patterns, and ORP recorder- 
controllers, Wallace & Tiernan can answer your 


chlorinator control problem. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


$-102 








